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THE ATLANTIC TRANSPORT CO. is having built by 
the Maryland Steel Co., at Sparrow’s Point, Md., two of 
the largest steel passenger and freight steam ships ever 
constructed in this country. These vessels are to dupli- 
cate the ‘‘Minneapolis’’ and ‘‘Minnehaha’’ of the same 
line. The general dimensions are: Length over all, 630 
ft.; length between perpendiculars, 600 ft.; beam, 65 ft.; 
depth of hold, 44 ft. They will register 13,240 tons gross 
and carry 18,000 tons dead weight. These vessels will 
have twin-screws and a speed of 17 knots, loaded. The 
Maryland Steel Co. is also building two steel cargo 
carriers for the Boston Steamship Co., besides three tor- 
pedo-boat destroyers and the steel floating dry-dock for 
the government, to be stationed at Algiers, La. The 
Atlantic Transport Co. now has 17 vessels plying be- 
tween New York, Philadelphia, Baltimore and European 
ports, and has also awarded a contract to the Harlan & 
Wolf Co., of Belfast, Ireland, for two more ships of the 
same dimensions as those now building at Sparrow's 
Point. 


THE HAWAIIAN STEAMSHIP CO. is having a fleet of 
seven vessels built for its Pacific trade; and one of these, 
the “Hawaiian,” was launched at the Roach shipyard, at 
Chester, Pa., on Nov. 7. This ship is 435 ft. long, 51 ft. 
beam and 23 ft. deep to water-bottom. The gross tonnage 
is 6,000 tons, and she is fitted with triple-expansion en- 
gines of 2,500 1. HP. Of the fleet of seven, the Roach yard 
will build three, two will be built at the Camden yard of 


the New York Shipbuilding Co., and two at San Francisco, 
Cal. 


> 


THE U. S. MISSISSIPPI RIVER DREDGE “BETA,” 
says the Memphis “Scimitar,” is to be sent down to the 
South Pass, about the first of next year, and put to work 
at deepening the channel there. This will require the 
lengthening of her suction tubes so as to excavate to a 
depth of 30 ft. Her floating discharge pipes, now 1,000 
ft. long, will also have to be lengthened. This work is 
now being done, opposite Memphis, at a cost of about 
$20,000, according to the paper quoted. 


a 


THE AMERICAN STEAMSHIP CO., operating a fleet 
of ore-carriers on the Great Lakes, has been purchased by 
the American Steel & Wire Co. The latter company 
suarantees the prinicipal and interest of an Issue of $5,250, - 
000 5% bonds paid over to the stockholders for an inter- 
est that cost them originally $3,000,000. The vessels pur- 
chased cost $3,350,000 two years ago. 


THE U. S. MONITOR “‘ARKANSAS” was‘launched at 
Newport News on Nov. 10. This is the first of the three 
new monitor-vessels, to be used as harbor defenders. She 
has a single balanced turret on the center-line forward, 
protected by 9 ins. of steel and intended to carry two of 
the new 12-in, rifles in addition to four 4-in. rapid-fire 
guns and three 6 pdrs. and four 1-pdr. guns arranged on 
the upper deck. 


U. S. NAVAL ESTIMATES for the fiscal year ending 
June 30, 1902, aggregate $82,172,630; while the estimate 
for the previous year was $65,130,916. This increase is 
chiefly due to the necessity of continuing work on pro- 
jects already authorized and started, as the new items in 
the estimates only aggregate $9,241,837. The largest 
single item is $6,693,260 for improvements at nearly all 
the navy yards and stations; $856,400 is for improvements 
at naval magazines and places under the Bureau of 
Ordnance; the ‘‘Increase of the Navy’’ calls fore$21,772,- 
917 for construction and machinery; $4,000,000 is for 
armor and guns, and $400,000 is for equipment. These 
estimates do not include vessels which Congress will be 
asked to authorize. For the pay of the navy $15,125,684 
is required, based upon the assumption that Congress will 
authorize an increase in the personnel, as asked for. The 
Bureau of Equipment wants $4,464,802; the Bureau of 
Supplies and Accounts wants $4,883,849; the Bureau of 
Construction, $8,070,824, and the Bureau of Steam Eng'- 
neering, $3,772,900. For new buildings at Annapolis an 
estimate of $3,000,000 is submitted. 


THE ARMOR-PLATE CONTROVERSY, between the 
Government and the makers, is said to be adjusted. The 
terms are not made public, but it is reported that, the 


Carnegie and Bethlehem companies have reduced the price * 


of best Krupp hardened armor to $475 per ton, on con- 
dition that these two companies do all the work. The 
armor ccntracts will probably amount to about $19,000,- 
000, as 14 armor-clads are affected. 


A TENDER OF THE CHICAGO DRAINAGE CANAL to 
the U. S. Government has been put under way through 
the agency of the Deep Water Ways Commission. The 
action is taken under the following clause of the act creat- 
ing the Chicago Sanitary District: 

When such channel shall be completed and the water 
turned therein, to the amount of 300,000 cu. ft. of water 
per minute, the same is hereby declared a navigable 
stream, and whenever the general Government shall im- 
prove the Desplaines and Illinois Rivers for navigation, to 
connect with this channel, said general Government shall 
have full control over the same for navigation purposes, 
but not to interfere with its contro] for sanitary or drain- 
age purposes, 


> 


THE MARITIME CANAL CO.’S RAILWAY, extending 
from Greytown, Nicaragua, ten miles along the proposed 
route of the canal, has been reported upon by engineers 
sent out by the Government of Nicaragua. These engi- 
neers report the roadbed, cross-ties, e‘c., in good con- 
dition, and recommend that the line be extended 18 
miles, to Sarapiqui, at deep water on the San Juan River. 
This extension, it is said, would reduce the time of trans- 
portation of goods between Greytown and Grenada from 
4 to 5 days, to 24 hours. 


THE MOST SERIOUS RAILWAY ACCIDENT of the 
week occurred on the Southern Ry., near Knoxville, 
Tenn., Nov. 9. A fast passenger and a double-header 
freight collided, killing one of the enginemen, seriously 
injuring four others and completely demolishing the three 
engines. 


THE SIDE-WHEEL STEAMER “City of Monticello’’ 
foundered off Yarmouth Light in the Bay of Fundy en 
Nov. 10, and of the 37 persons on board only four were 
saved. A terrific gale was blowing at the time. The 
“City of Monticello” belonged to the Yarmouth Steamship 
Co, and had been engaged in the traffic from St. John, 
N. B., to Halifax by way of Yarmouth. She was a side- 
wheel iron boat of about 1,000 tons and was built at Wil- 
ming'‘on, Del., in 1866. 


A NEW NICARAGUAN RAILWAY LINE is proposed 
by the government, to connect the existing separate 
Grenada-Managua and Lake Managua-Corinto lines; thus 
avoiding the present costly transfer by steamer across 
Lake Managua. The connection would be about 37 miles 
long. U. S. Consul Sorsby, of San Juan del Norte, also 
says that the government has temporarily abandoned the 
construction of the proposed railway from San Ubaldo, en 
Lake Nicaragua, to Rama, near Bluefields. The govern- 
ment has lately given a concession to a Mr. Freeman, of 
New York, to build a railway from the Wawa River, on 
the Atlantic coast, to Matagalpa; and to connect at 
La Paz, or some other convenient point on the Pacific 
coast, with the Grenada-Corinto railway system. Under 
the terms of the concession the contractor must deposit 
$50,000 gold within six months of September, 1900; must 
commence work within one year and finish the entire line 
in four years, and must also improve the harbor in Wawa 
River, and establish a wharf and run steamers on the 


coast with New Orleans connections. The government i; 
to guarantee 6% interest on $10,000 gold bonds per mile 
for 25 years; grant 4 sq.-miles of land in alternate lots 
along the route, and the privilege to select at will and 
purchase 100,000 ‘‘manzanas’’ of land at prevailing gov 
ernment prices. This line would be about 250 miles long 
and pass through mining districts and the coffee region 
of Matagalpa. 

THE SPECIAL FIRE PROTECTION WATER MAINS 
at Philadelphia, which have been under discussion for 
some time past, may be authorized soon, the water com- 
mittee of councils having approved plans for the proposed 
work. The system would include a 16-in. main on Dela 
ware Ave, and Market St., a 12-in. main on Broad St. to 
and around the city hall and a number of 8-Iin. branches 
For the present, the mains would be filled by pumps on 
the city fire boats, but eventually a pumping station 
would be erected. The water wou!d be taken from the 
Delaware River. Mr. Wm. C. Haddock is director of the 
department of public works of Philadelphia, and Mr. Geo 
S. Webster, M. Am. Soc 
bureau of surveys. 

THE LONDON METROPOLITAN DISTRICT UNDER- 
ground Railway invites bids and plans from the electri 
cal engineers of the world for converting its road from 
steam to electric power. This means relaying and re 
equipping about 50 miles of track, 
be awarded on Dec. 1. 8 ds are now coming in 
Engiand, Europe and the United States 


C. E., is chief engineer of th 


ani the contract is to 


n 


— 

THE CUBA®CO,, lately organized at Philadelphia, wits 
a capital of $20,000,000, tas sent Sir William Van Horn: 
and his son, Mr. R. B, Van Horne, to Cuba, with the pub 
lished intention of making an effort to secure options o 
all the horse and trolley railway lines in Cuba, including 
lines on sugar plantations. Among others present at th 
meeting of Nov. 8, where this action was taken, were 
William L. Elkins and Thomas Dolan, of Philadelphia, and 
R. A. C. Smith, President of the Cuba Mail Steamship Co 

A LEASE OF RUSSIAN GOLD-WORKINGS is to take 
place on Jan. 15-28, 1900, at the Ministry of Agriculture 
in St. Petersburg, according to information sent this 
journal by M. Routkowsky, Financial Agent of Russtla, at 
Washington, D. C. The Mining Department of the Min- 
istry of Agriculture and State Domains issues the follow- 
ing notice: It will sell at public auction a lease to private 
individuals of the working of the auriferous deposits on 
the northwestern shore of the Sea of Okhotsk. These de- 
posits are on land drained by six rivers and bids are to 
be made for each river separately, for a term of 15 years. 
The preference will be given for the highest payment per 
““‘pud”’ of gold extracted, in addition to a duty of 1%% of 
the total product charged in kind. Each bidder must prove 
his responsibility and deposit 30,000 rubles; and if the 
bidder decline to sign his contract the deposit becomes the 
property of the crown. The successful bidder receives 
the exclusive right to mine, to use timber, and reindeer 
forage and pasturage. A brief account of the results of 
prospecting in this region and the ful! directions for bid- 
ding can be obtained by addressing the above. 


A NEW STEEL PLANT is to be erected at Monterey, 
Mexico, by the Compania Fundidora Fierro y Acere. The 
plant will consist of a blast furnace of 400 tons daily ca- 
pacity, for which the Wm. B. Pollock Co., of Youngs 
town, O., have the contract; five open-hearth furnaces, 
a foundry, rolling mill and structural works. 


* 
> 


a PIG-IRON CASTING MACHINE has been installed 
by Hartman & Co., of Philadelphia, at a blast furnace in 
<he Lehigh Valley district in Pennsylvania. The machine 
has a series of molds secured to a rotating table, which 
are brought successively under the pouring spout. The 
pigs are cooled by immersion in water and are transferred 
to a chain conveyor, which delivers them onto a railway 
car. The molds are coated with bituminous coal dust to 
prevent the molten iron from sticking to them. 


THE PARIS EXPOSITION was officially closed on Nov 
12, and the work of removing the exhibits is to begin at 
once. Official statistics show that the Exposition was a 
success and 50,000,000 of people visited it, as compared 
with 25,121,975 in 1889. The maximum for one day's at- 
tendance was 600,000, ag against 335,377 in 1889. 


> 


A ROAD-MATERIAL TESTING LABORATORY has 
been established in the Divisions of .Chemistry of the 
U. S. Department of Agriculture. Arrangements are made 
to test physically and chemically all road materials, in- 
eluding rocks, gravel, shells, brick, clays, and all other 
bodies used for road building in country districts. Ma- 
terials for street pavements in municipalities are not in- 
cluded. Thig laboratory will be in operation by Dec. 1, 
and instructions will be forwarded on application, touch- 
ing methods of selecting and shipping samples. Address 
Mr. Martin Dodge, Director, Office of Public Road Ia* 
quiries, Department of Agriculture, Washington, D. C. 
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SEDIMENTATION TANKS WITH NUMEROUS CIRCULAR 
OVERFLOW WEIRS; DENVER UNION WATER CO. 


Unique settling tanks have been in use on the 
works of the Denver Unicn Water Co., of Denve-, 
for several years. The tanks are small and shal- 
low, as compared with the general practice. In 
place of the ordinary weirs for drawing off the 
clarified water a multitude of small circular weirs 
is provided. A general view of the tanks in ser- 
vice is shown by Fig. 1, while Fig. 2 shows one 
pair of the tanks in plan and section, and Fig. 3 


mentation and the results are favorable. The waters from 
the Platte Canyon are peculiar and very variable in char- 
acter, so that the treatment of them rust be changed 
often within short periods. The system of sedimentation 
as used at this plant shows a distinct improvement of the 
quality of the waters from every standpoint; and is of 
great advantage in the successful handling of such large 
quantities of water as necessary at the filter plant. 
Bacteriological tests of these settlers have from time to 
time been made. Samples of the influent and the effluent 
waters have been taken and the total numbers of the col- 
onies determined in the usual manner on nutrient gelatine; 
s nce October, 1899, the tosts have been made about twice 


be secured. Farmers instinctively know that so: F 
leading arguments in favor of highway improv: 
erroneous; and therefore discredit all reasons jn 
better roads, are indifferent to all suggesti, 
methods of road improvement, and are suspicio 
motives prompting the agitation. The write; 
extended, acquaintance with highway commissi: 
county supervisors in the eastern part of centra 

and is certain that the above does not misrepr: 
attitude toward the good-road agitation of leading 

in the corn belt. No reform or advancement can nde 
unless it be founded upon truthful statements an: 
able arguments; and no highway improvemen: 


WATER CO. C. P. Allen, Chief Engineer. 


is a second view, showing the weirs tank parti- 
tions and sediment retained in one of the tanks. 
We are indebted to Mr. C. P. Allen, Chief Engineer 
of the Denver Union Water Co., for the illustra- 
tions, and for the other material used in the 
preparation of this article. The tanks are de- 
scribed by Mr. Allen as follows: 


The settlers are located near Platte Canyon, about 17 
miles from Denver. The Platte River at certain seasons 
carries a large amount of silt, the deposit amounting to 
from 10 to 100 cu. ft. per 1,000,000 gallons of water. To 
remove this there was devised and constructed 16 wooden 
tanks, 20 x 20 ft. x 3% ft. deep. . 

The tanks were located in pairs, about 4 ft. apart, the 
space between the double rows being utilized as a flume, or 
conduit to supply the raw or unsettled water to the tanks. 
The amount of flow from the supply flume into each tank 
is controlled by a series of square iron gates. The wash- 
ing out gates for removing the sediment are located op- 
posite the inlets. The clarified water is drawn off through 
9 1-in. pipes, set vertically and distributed evenly in the 
tank, all sedimented water passing over thin knife edge 
weirs 16 ins. in diameter. The inside of the weirs have an 
increasing slope, toward the center, with a corresponding 
increase in the velocity of the flowing water. This car- 
ries down large quantities of air through the 1-in. pipe, 
compressing the air and again liberating it below the 
bottom of the tanks. This method thoroughly aerates the 
water before it is delivered to the filters. 

The water is caught on a second sloping bottom and con- 
veyed to the collecting flume. A 12-in. pipe for each set 
of tanks carries the water to the filters. The partitions 
shown in Figs. 2 and 8 are for the purpose of controlling 
the flow of water through the tanks at different points for 
removing the sediment; this is accomplished by drawing 
water from the tanks and flushing each compartment sep- 
arately. The sediment is carried away to low lands a 
short distance from the plant. Washing requires about 
thirty minutes to each tank with the labor of one man. 
This time varies according to the amount of sediment. 

The partitions are each 14 ins. in height. Fig. 3 shows 
the depth of silt with-the water drawn out and ready for 
washing. 

When settlers were first constructed they were operate! 
only during the summer months for two years, but they 
have proven so efficient that the company covered them 
in, since which date they have been operated continuously. 


At the request of Mr. Allen, Prof. E. G. Smith, 
of Beloit, Wis., sent us the following information 
as to the results obtained by the use of the set- 
tling tanks: 

On looking over the data I have for the past few years, T 
find that there is constant improvement of the water from 
the bacteriological standpoint in passing the settlers; 
they take out the mud and sediment in the water quite 
efficiently and in the process the organisms are carried 
down also. The water is brought to a rest and the sedi- 
mentation is considerable. A few chemical analyses have 
been made of the raw waters and the waters after sedi- 


a week. From the following table of the results it will 
be noticed that there is considerable variation in the raw 
water in bacterial content, but that there is almost always 
some diminution of the organisms due to this mere process 
of settling in the settlers. The counts are made after 
72 hours unless otherwise stated: 


Raw Settled Raw Settled 
1899. water. water. 1900. water. water. 
Oct. 16 .... 2,216 936 |Jan. 
1,005 776 2,736 
2,480 1,922 - 3,120 2,760 
we 1,424 1,400 | Feb. . 1,674 1,240 
Nov. 2. 1,674 1,800 
1,050 - 1,860 1,512 
we mere” 910 “ 19 . 2,574 2,128 
we * | Mar. 3, 2, 
wis 1,116 11,718 10,044 
Dec. 4.... 132 1,200 * 13 ....15,088 
11 ....16,200 10,800 4,002 8,472 
14 ....18,300 10,560 3,120 3,024 
“ 18 ....12,400 8,000 
26 ..-. 2912 2,760 | Av’rge (Ed.) 4,240 3,420 


The above data are given just as they run from the 
.aboratory, not being selected data beyond that on any 
given date they may represent the highest and lowest 
numbers obtained. 

There have been a large number of chemical analyses of 
the waters at the canyon made, but on tabulating them I 
find that few of them show the difference between the raw 
and the settled water; the analyses were made to find 
the action or the filters on the raw or the settled water, 
and so the comparisons cannot be made, as they show the 
raw and settled waters on different dates. On two dif- 
fe-ent occasions the comparative analyses can be shown: 


Aug. 8, 1896. Sept. 9, 1899. 

Raw. Settled. Raw. Settled. 
Free ammonia ......... 0.030 0.020 0.012 0.001 
Aluminoid ammonia....0.070 0.064 0.056 =O. 


Nitrogen as nitrites.....0.000 0.000 
Nitrogen as nitrates....0.000 0.000 0.000 0.010 
Oxygen consumed on 

boiling with potassium 

permanganate for 10 

2.70 2.500 3.00 82°00 
Color (Hazem) 0.120 9.010 

The river water on these two dates happens to be so 
free from foreign matters that the data are not very strik- 
‘ng; the oxygen consumption and the color being as 
marked as anything. 

PALLACIES IN GOOD-ROAD ECONOMICS.* 
By Ira O. Baker, M. Am. Soc. C. E.7 


There has been no lack of literature concerning the 
advantages of good roads; but some of it has done more 
harm than good, since its extreme views and fallacious 
arguments have antagonized many of those whose co- 
operation must be enlisted before any considerable im- 
provement of the condition of the public highways can 


*Condensed from a paper printed in ‘“‘The Techno- 
raph.”’ 
OP reteiver of Civil Engineering, University of Illinois, 
Champaign, Il. 


FIG. 1.—GENERAL VIEW OF SETTLING TANKS, DENVER UNION FIG. 3.—DETAILED VIEW OF ONE OF THE SETTLING TANKS, WiTH 


WATER DRAWN OUT. 


moment can be secured unless the farmers and ‘ani 
owners believe the arguments and trust the motives of ' 
advocates of good roads. 

It is proposed to examine thOrguments of some of the 
more prominent advocates of road improvement, wiih a 
view of determining the limitations as to permissible cos: 


A WILD GUESS. 


A favorite method of showing the wastefulness of bad 
roads is to compare the efficiency of horses on European 
and Are‘ican roads. Some claim that a horse in Europ 
does twice as much work as in America, solely because of 
the better roads; while others claim that three horses in 
Europe do as much as four in America. The annua! cost 
of bad roads to the American farmer is then said to !y 
the annual cost of feeding one-quarter to one-half of a!! 
the horses in America plus the annual interest on the 
value of the superfluous horses. The results are truly 
appalling. 

In the first place, the premise is a mere guess, sinv 
it is impossible off-hand to state the relative efficiency 
of horses in Europe and in America. Doubtless there ar 
poor roads in Europe, and there are surely some gov! 
ones in America, 

In the second place, the above line of argument assuines 
that all horses are continuously upon the road. Tiis 
assumption is seriously in error, since there are a larg 
number of horses in the cities not in any way connected 
with the farms, and farther since the horses on the farms 
include a number too young to work, and still farihe: 
since most farmers require considerably more horses ‘o 
raise the crops than to transport them to market. 

Is it surprising that such arguments fail to convince the 
farmer of the disastrous cost of bad roads? It is astonish 
ing that such estimates were ever seriously propose! 
They are unworthy of further consideration, and er 
referred to here only because they are frequently quol°! 


A ROUGH ESTIMATE. 


Another favorite method of demonstrating the co- 
bad roads is to estimate the saving per horse due to |") 
proved roads. The annual saving per horse is vario: 
estimated at from $10 to $20, and the saving in veh 
and harness is estimated as equivalent to $5 per h 
making a total annual saving by good roads of $15 to *_> 
per horse.* This sum is then multiplied by the nun 
of horses given in the census report or returned by |! 
tax assessor, and the product is said to be the annual |»= > 
the farmers due to bad roads. Using the smaller of 
values, one author makes the annual loss in Illinois * | 
€00,000, equivalent to $272 for each square mile in (‘1° 
s‘ate.t Is this result even approximately correct? 

1. No evidence is offered to show the actual loss by © :! 
roads. Possibly a horse continually on the road 1 
earn $10 to $20 per year more on good roads than on or 
once. But, on the contrary, farmers frequently claim it 
the damage to a horse through driving on ‘‘good ro: 

*Problems of To-day, Richard T. Ely, 1890, New \ *. 
3d ed., p. 148. Road Legislation for the American © '°. 
Jeremiah W. Jenks, Baltimore, 1889, p. 14. Repo: 


Highways of Maryland, 1899, Baltimore, p. 410. 
tRoad Legislation for the Amevican Siate, p. 14. 
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» op stone roads, is more than $15 per annum. “The 

; roads stiffen up a horse.”” The cost of keeping a 

. shod is considerably more with stone than with earth 

These losses due to good roads are reasonably cer- 

while the advantages claimed are problematical. 

ply the damage to vehicles and harness is More with 

than with good roads; but farmers claim that 

‘es wear out faster on stone than on earth roads. In 

» the advantages are not all on one side, and the 
-g claimed is not proven. 

- yen though a horse continually on the road could 

. would earn $15 per annum more on good roads than 

or ones, the above estimate is grossly in error, since 

a small per cent. of the horses are on the road all the 

or since the average horse is on the road only a 


L 


The circular determines that in 1895 the farm products 
amounted to 219,024,277 tons; and assumes that the farm 
products consumed on the farm are offset by the mine and 
quarry products, merchandise, etc., hauled over the public 
roads. It is farther assumed that one-quarter of the 
timber cut for fuel and for the mill, and all of that used 
by the railroad, or a total forest product of 93,525,000 
tons, is transported over the public highways. The con- 
clusion is then reached that in 1895, 313,349,227 tons were 
hauled over the highways of the United States at a cost 
per ton of $3.02 (the ‘‘cost from farm to market"’), making 
a total cost of wagon transportation of $946,314,665.54. 

If the cost of transportation on the wagon roads of the 
country is $946,000,000 “annually, then indeed is highway 
improvement worthy of the most careful attention of 
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statesmen, engineers, and farmers. This is 
more than six times the annual expenditures 
for public schools. It is approximately the 


as 
| 


=< 


ordinary expenses of the United States gov- 
ernment for two years. It is $100,000,000 
more than the operating expenses of all the 
railroads in the United States for the year 
1899. It is more than the freight earnings 
of practically all the railroads of the country. 
“The immensity of this charge,’’ to quote 
from the above circular, ‘‘will be best real- 
ized by comparing it with the value of all 
farm productS in the United States for the 


year 1890—$2,480,170,454, which value has 


Inlet Gates, 
Enlarged. 


FIG. 2.—PLAN AND SECTION OF SETTLING TANKS. 


very small part of the time. Unquestionably a horse can 
io more work on good roads than on poor ones, but that 
does not prove that farmers, gardeners, etc., as a rule, 
would require fewer horses or that their horses would 
earn more with better roads. 


STATISTICAL COST OF WAGON TRANSPORTATION. 
The Office of Road Inquiry of the United States Depart- 
ment of Agriculture, in Circular No. 19, as a result of 
‘en thousand letters of inquiry sent to intelligent and 
reliable farmers throughout the country,” presents the 
Stalisties In Table I. as to the length of haul, weight of 
‘oad, cost per ton mile, and cost from farm to market. 
The table “represents the consolidated report from about 
',200 counties,”’ 
TABLE I.—DATA ON COST OF BAD ROADS. 
-——-Average-——_ 
-—Haul—, Cost, 
net. Locality 


~ Northern States ......... 6.9 


~ ‘ 27 
) Middle-Southern States* .. 88 ..... 31 2.72 
4 Cotfon States ............ 12.6 0.688 25 3.05 
’ Prairie States ............ 88 1.204 22 1.94 
Pacific Coast & Mountains. 23.3 1.098 22 >. 5.12 
Whole United States.... 12.1 1.001 25 $3.02 


place in the circular,designated ‘‘Middle States,” 
'n two places States.” Unques- 
ably the two terms apply to the same region. 
rom farm to market. 


probably diminished since that date.” In 
other words, according to the above data, the 
annual cost of the transportation upon the 
public highways of the United States is équal 
to 38% of the value of the farm crops. Or, 
since 70% of the freight is assumed to be 
farm products, the cost of hauling directly 
and indirectly connected with marketing the 
crops is 38 x 70 = 26.6% wf the value of 
these products. According to the report 
of the eleventh census, there are 5,442,756 farmers, 
planters, dairymen, gardeners, florists, nurserymen and 
vine-growers in the United States, and therefore the above 
cost of transportation is equivalent to $157 for each 
“farmer.” Again, according to the census the area of the 
farms is approximately 1,000,000 square miles; and there- 
fore the above cost of transportation is $946 per square 
mile, or $1.48 per acre, which is more than one-fourth of 
the annual rent of larm lands. Is this conclusion approxi- 
mately true? 

The above data is the result of an earnest and com- 
paratively elaborate attempt to throw light upon a com- 
plicated question materially affecting the entire popula- 
tion of this country; an? therefore the methods employ-d 
and the results obtained are worthy of a careful ani 
detailed examination. 

While the examination about to be entered upon is 
primarily to determine the cost of transportation upon 
wagon roads, incidentally it will illustrate some of the 
principles to be employed in deducing conclusions from 
statistics. The incidental purpose is worthy of a far more 
careful discussion than can be given to it in this con- 
nection. 

ELABORATENESS OF THE INVESTIGATION.—Owing 
to its seeming elaborateness, the above official inves:i- 
gation hag carried great we'ght—witness the following 
from a state highway commission: ‘Although any one 
result may be considerably in error, the average of so 
tuany must be quite reliable."’ The statement that ten 


thousand letters of inquiry were sent out, apparently 
creates the conviction that the investigation was a very 
elabora:e one. The area to be covered was also very 
great; and the inquiries averaged only one to 300 square 
miles—or say about three inquiries to two counties. This 
shows that the attempt was not on a very elaborate scale. 
The writer has inquired and has been officially informed 
that it is not known how many answers were received 
The statement is that Table I. ‘‘represents the return from 
about 1,200 counties,” or about one county in twenty-five 
This shows that the number of answers was entirely 
inadequate to secure representative data for the whole 
country. Farther, the value of the answers will depend 
greatly upon their distribution. Inquiry has been made, 
but nothing can be learned of the distribution of the 
answers. However, the circular prints twenty-six replies 
of “‘representative men,”’ of which eighteen, or 69%, are 
from New Jersey. If the replies were bunched in any- 
thing like this proportion, then some parts of the country 
are indeed meagerly represented in Table I. At best, data 
for one county in twenty-five can not be accurately 
representative, 


AVERAGE HAUL.—The value of the reply as to the 
average haul will depend upon the manner of determining 
it. “The Road Inquiry Office has no copy of the letter ot 
inquiry."" Apparently the letter merely asked for the 
average haul, and gave no instructions as to the method 
to be used in deducing it. A mgn on receiving such an 
inquiry and knowing that farm products were hauled to 
a certain town from all distances up to ten miles, would 
probably reply that the average haul was one-half of 0 +10, 
or 5 miles. By many trials, the writer has found that in 
the great majority of cases this answer is accepied as 
correct; while in fact it is erroneous, and in many cases 
greatly so. This method of determining the average haul 
does not take into account the number of loads hauled 
each distance. 

1. The correct determination of the average haul for any 
particular place is a complicated matter, To illustrate the 
difficulties, let us assume that the number of tons per 
acre is the same for all distances. For a certain distance 
out from a railroad station all of the land is tributary 
to this particular station, and hence out to this limit the 
number of tons hauled will vary as to the square of the 
distance. Beyond this limit only part of the land is 
tributary to this particular station, and consequently as 
the distanve increases the number of tons decreases and 
finally becomes zero. This method of solution assumes 
that a road runs directly, i. e., diagonally, from the farm 
to the station; but as a rule the roads rup only on the 
cardinal lines. 

2. The distance hauled will vary greatly with the 
locality. Farm products will be hauled much farther to 
a large city than to a small village; certain kinds of 
products will be hauled much farther then others; and the 
distance hauled will vary greatly with the kind of roads. 
If the letters of inquiry were sent to large cities where a 
considerable part of the freight traffic on the public 
highways was hauling vegetables, fruit, etc., over good 
stone roads to market, then the result for the average 
distance hauled, even though correctly determined, is of 
but little value in determining the cost of haulipg the 
average farm product to market. The writer could learn 
nothing about the distribution of the letters of inquiry; 
but in the circular giving the results of the investigation 
are published a number of “opinions of representative 
men,” of which 69% are from New Jersey. Doubtless a 
considerable part of the traffic in New Jersey is hauling 
perishable products on good roads to large towns and 
cities; and hence does not represent average conditions. 
Farther, a disproportionate per cent. of these repties are 
from large cities. Obviously the value of the individual 
replies will depend upon the points from which they came. 

3. The value of the average of several replies will de- 
pend upon the distribution of the replies. One part of 
the state furnishes more traffic and is better supplied with 
cailroads than another. The replies should be distributed 
proportionately to the amount of traffic. 

The above facts show some of the errors which vitiate 
the results. The problem is such that a farmer could not 
be expected to determine a result with any considerable 
accuracy for any particular place; and the nature of the 
investigation ig such that a multiplicity of results does 
not insure a correspondingly accurate average. 

The designation of the territories covered by Table I. is 
too indefinite to permit a direct test of the data; but an 
examination of a railroad map shows that probably the 
average haul as given in Table I. is considerably tvo 
great—at least for the states that furnish the bulk of the 
traffic. Portions of a state may be found which are rela- 
tively at a considerable distance from a railroad station, 
but in nearly every case it will be found that throughout 
that area there is but little traffic on the public highways. 

The reliability of the Value of the average haul as given 
in Table I. can be approximately tested in another way. 
For example, Illinois has an area of 56,600 square miles, 
and has 10,752 miles of railways exclusive of sidings and 
second tracks; or 1 mile of railroad for each 5.3 square 
miles of area. Investigations also show that the dis- 


tance between railroad stations averages a trifle under 4.5 
miles. Therefore, if we consider a strip of land 5.3 x 1 
miles laid transversely across the railroad half way be- 
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tween railroad stations, then the maximum haul will be 
approximately % of 5.3 + % of 4.5 = 4.9 miles. This may 
be regarded as the average maximum distance of haul in 
Illinois. The average haul is probably approximately half 
this, or say 2.5 miles. There is a slight error in the above 
computaulion, since no account is taken of the fact that 
the railroads cross each other; and this error makes the 
result slightly too small. 

By the preceding method of solution the average haul 
for lowa is slightly less than that for Illinois; while that 
for eastern Kansas Und eastern Nebraska are a little 
greater than for Illinois. Illinois, lowa, eastern Kansas 
and eastern Nebraska furnish the bulk of the traffic from 
the ‘‘prairie states,’’ and hence we conclude that the value 
of the average haul as given in Table I. for the “prairie 
States,’’ 8.8 miles, is perhaps three times too great. 

Finally, notice that 30% of the freight supposed to be 
hauled on the wagon roads is forest producis, and there- 
fore ‘‘the distance from farm to market’’ has little or 
nothing to do with this part of the traffic. 

AVERAGE WEIGHT HAULED.—The weight of the 
average load varies chiefly with the grade of the road and 
condition of its surface; and in most localities the latter 
varies greatly with the season, and is not the same for any 
two successive years. Farther, with earth roads the most 
of the freight is hauled when the roads are in their best 
condition. For these reasons, it is a matter of consider- 
able difficulty to determine the weight of the average load 
for any particular place, much less for an average of 
several states. However, as this data ig not directly used 
in determining the supposed cost of bad roads, this phase 
of the subject will not be discussed farther. 

COST PER TON-MILE.—No details are given as to the 
method employed in determining the cost per ton-mile 
of hauling crops from the farm to market. The prices 
given indicate that the wages of a wagon, team and 
driver were assumed to be about 35 cts. per hour; that the 
joad was assumed to be approximately 1 ton; that the 
leam was assumed to travel about 3 miles per hour; and 
that the team was assumed to haul a load only one way. 
There are three radical errors in this method, 

1. The price per day is too great or the amount hauled 
per load is too small. The writer has considerable know!- 
edge of the prices actually paid for hauling on Lllinois 
roads, and believes that the prices in Table 1. are the 
maximum rather than the average, and are perhaps a 
third too high. 

2. The great bulk of teaming is done when the roads 
are at least in fair conditions, when the load is consider- 
ably more than 1 ton. In fact, there ig very liitle of the 
crop hauled to market when the load is one ton or less. 
The writer has examined the records of several grain 
buyers in tentral Illinois, where at times the roads are as 
bad as anywhere, and finds that the average load is nearly 
a ton and a half, 

3. The most important error in the whole investigation 
under consideration is the assumption that the chief busi- 
ness of the farmer is transporting his crops to market. 
The great bulk of farm crops is hauled to market when 
the farmer bas nothing else to do, or when it is not a 
matter of much moment whether other work is delayed; 
and in this case the cost is merely nominal. 

In many localities tuere is a choice of markets; and in 
central Illinois it is nothing uncommon for a farmer to 
baul corn four to six miles extra for a difference of 1 ct. 
per bushel Thirty-six bushels make a ton, and therefore 
he receives 36 cts, per ton for the extra hauling, or say 
6 to 9 cts. per ton-mile. Thig result is approximately 
one-third of that in Table I. 

The results in Table I. for the cost per ton-mile may be 
app.oximately correct for gardeners, dairymen, etc., who 
are compelled to keep a team upon the road nearly every 
day of the year; but these are not representative ‘‘farm- 
eis,” for according to the eleventh census of the United 
States there are 5,281,557 farmers and planters, and only 
90,470 gard. ners, dairymen, florists, nurserymen, and vine- 
growers. Again, the writer has frequently asked grain 
farmers: ‘‘What is it worth to haul crops to market?" and 
in a great majority of cases has received answers sub- 
stantially as in Table I.; but on asking: ‘“‘What does it 
really cost you?’’ the answer is almost invariably: ‘‘Noth- 
ing.’’ The average farmer is not conscious that it costs 
him anything to haul his crops to market. 

THE AMOUNT HAULED.—In the computation of tue 
cost of wagon transportation, the circular referred io 
above assumes that the farm products consumed on the 
farm were offset by the hauling of lumber, coal, fertilizers, 
merchandise, etc., to the farm. In the first place, it is 
doubtful if there are as many tons of freight hauled to the 
farm as there are of products consumed on the farm. In 
the second place, the offset ought not to be allowed, since 
almost always the freight hauled to the farm is brought 
back when a load of produce is taken to town, or is hauled 
back incidental to a trip for some other purpose, or is 
hauled when there is nothing else to do. In the third 
place, a considerable part of the farm product is driven 
te market on foot. 

CONCLUSION.—Above it has been shown for Illinois 
(1) that the average haul is probably less than one-third 
of that given by Table I.; (2) that the cost per ton-mile is 
not more than one-third of the value given in Table I.; 
and consequently for Illinois the average cost from farm 


to market is only about one-third of one-third, or one- 
ninth, of that stated in the table. 

In the light of this conclusion, it is astonishing that 
the results from the circular under review have so fre- 
quently been used with approval in newspaper and maga- 
zine articles, in public addresses, in governor's official 
messages, in resolutions by boards of trade, and in books 
on road improvement. When such arguments are the 
chief stock in trade of would-be road reformers, is it any 
wonder that farmers are indifferent? They instinctively 
know that conclusions such as those deduced above from 
Table I. are ridiculous, and not unnaturally distrust the 
motives prompting the argument, and are hostile to al! 
propositions for road improvement. 

“DEFINITE SAVING BY GOOD ROADS.” 


The Office of Road Inquiry, in Circular No. 19, as above, 
estimates the possible annual saving by road improvement 
as two-thirds of $943,314,665.54, or $628,000,000. This is 
equal to an average of $105 for each farmer, planter, fruit- 
grower, gardener, etc., in the United States; or an average 
of 78 cts. for each acre of farm lands. 

The above estimate is based upon a comparison of the 
data in Circular No. 19 above with that on the “Cost of 
Hauling Farm Products to Market or Shipping Point in 
European Countries, Collected by U. S. Consular Agents,” 
published in Circular No, 27 of the Office of Road Inquiry 
of the U. S. Department of Agriculture. The average cost 
as given in the latter circular (when translated) is 10 cts. 
per ton-mile, and the difference between this and the 
average stated in Table I. is 15 cts. per ton-mile, which is 
two-thirds of the total in Table I. Evidently any con- 
clusions based on Table I. are greatly in error, as has 
already been shown. 

Apparently the average cost of wagon transportation in 
Europe as stated in the preceding paragraph is more than 
that deduced in the preceding part of this paper, for this 
country. In the first place, the statistics from Europe are 
open to the criticisms made against the data in Table I. 
In the second place, the twelve results given in the cir- 
cular vary from 4 to 30 cts. per ton-mile, which is too 
wide a range and too few results for an accurate deter- 
mination of the cost of wagon transportation in Europe. 
In the third place, some of the results are professedly 
the cost to transportation companies, and some the cost 
to farmers to whom the hauling of the crops to market is 
merely an incident of farm work. And finally the data for 
the cost of hauling not done by transportation companies 
is for hauling garden products, etc., to large cities, and is 
therefore not representative of the cost of transporting 
general farm products to market. The cost of wagon trans- 
portation on the very best roads of Europe ought not to 
be very much less than the ordinary cost of hauling farm 
crops to market in America, for in most cases the latter is 
done when the roads are in fair or good conditions, and 
when in their best condition earth roads are nearly as good 
as the best stone roads. 

The above method of estimating the saving due to good 
roads is materially in error, if not very deceptive, since 
no account is taken of either the annual interest on the 
original investment or of the increased cost of maintaining 
the better roads. Of course, these items will vary greatly 
with the location and character of the road and with the 
amount of traffic; but this is no reason why they should 
be omitted in such estimates. An elaborate official report* 
in making ‘‘an approximate estimate of the actual amount 
of money that would be saved annually by good roads’’ 
neglects these items, when on a preceding paget it had 
been shown that the original cost of the roads of France 
varies from $12,880 to $2,580 per mile, and the annual 
cost of maintenance varies from $258 to $64, respectively. 
Of these higher-priced roads, ‘‘national roads,’’ there is 
one mile for @ach 8.7 square miles of territory; and of 
the lower-priced roads, ‘‘neighborhood roads of the lowest 
grade,"’ 1 mile for each 1.3 square miles of area. The 
original cost of the national roads of France is $12,880 
per linear mile of road or $1,480 per square mile of tribu- 
tary area, which at 5% interest is equal to an annual 
charge of $644 per linear mile of road, or $74 per square 
mile of territory. The cost of maintaining these national 
roads is $258 per linear mile of road, or $30 per square 
mile Sf territory. Therefore the annual cost of these cele- 
brated roads is: $644 + $258 — $902 per linear mile of road; 
or $74 + $30 = $104 per square mile of territory. Sim- 
ilarly, for the lowest grade of neighborhood roads the 
annual cost is: $129 + $64 = $193 per linear mile of road; 
or $100 + $50 — $150 per square mile of territory. The 
greater mileage of the cheaper roads makes the cost per 
square mile of benefited area greater than for the better 
roads. At 5% interest the annual cost of all the wagon 
roads of France is: $400 for interest plus $180 for main- 
tenance, or a total of $580 per square mile of area. Clearly 
then the interest on the original cost and the expense of 
maintenance are important elements and should not te 
omitted. 


ROAD TAXES WASTED. 


It is frequently argued that because the annual road 
tax produces no hard reads that therefore at least a large 
part of the money is wasted. 1. In most states part of 
the tax is spent for new steel bridges. In Illinois a little 


*Report of the Highways of Maryland, Baltimore, 1899, 
408-9 
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more than one-quarter of the road tax is so s; 
bridges are a substantia] improvement, and wou): 
most imperative with stone roads. 2. Another 
able part of the taxes is used in renewing wood 
and the floors of bridges, which expense would | 
tically the same whether the roads are improved 
3. A further sum is spent in improving the 4; 
which would be required before good stone roa 
be built. 4. Part of the road taxes is used to 
mowing the roadsides, which would be desirable «\ ’ 
road surface were improved. 5. Finally a con: | 
portion of the money is used in maintaining the 
and if the roads were improved, a considerably lar. 
wouid be required for a like purpose. 

The claim is frequently made that a large part 
labor tax is wasted. Possibly in the early history 
community, when there ig slight social intercourse. 
the farmers, more time was wasted in gossip tha: 
but at present the loss by this practice is not very 
It is by no means uncommon for a farmer to give 
erably more labor than is exacted; he uses the ro. 
desires to improve them for his own benefit, Fa 
farmer would probably prefer to pay $2 in labor : 
in cash; and hence the evils of the labor tax syst: 
not be as serious as is generally claimed, since pra 
the farmer’s vote determines the amount of road 
will pay. 

Admitting that there are inherent defects In the r- 
tax system, it is not proven that they are greater : 
the cash system. Cash-paid day labor and contrac: 
in city affairs are not always ideally efficient. 1) 
probably no universally ‘“‘best system’’ of maintena: 
highways. Some of the famous roads of Europe are : 
tained by a cash-tax and some by a labor-tax. Ther. 
no better roads, nor no more complete system of 
tenance, than in France; and yet by far the greater part 
of the wagon roads of France are maintained by the |abo 
tax system. The fundamental] defect in the constru 
and maintenance of American highways is the lack of 
telligent and effective supervision. 


REAL ADVANTAGES OF GOOD ROADS. 


$1 


The object of this article is to call attention to the ex- 
travagance of some of the more common arguments in 
favor of road improvement, with a view of securing a 
more reasonable consideration of the matter. Incide:taily, 


the preceding discussion shows that any considerab| 
provement of the public highways can not in general be 
justified entirely on financial grounds. 

In conclusion some of the advantages of permanently 
good roads are as following, the first eight of which ar 
financial and the last six are social: 

1. Decrease the cost of transportation—at some seasons 
only a little, and at others very considerable. 

2. Give a wider choice of time of marketing crops 

3. Give a wider choice of the market place, 

4. Decrease the cost of miscellanous travel. 

5. Permit sale of producis that might otherwise go to 
waste. 

6. Tend to equalize railroad traffic between the different 
seasons of the year. 

7. Tend to equalize the produce market between difter 
ent climatic conditions. 

8. Permit the cultivation of crops not otherwise mar- 
ketable. 

9. Add to the comfort and pleasure of travel. 

10. Permit more easy intercourse between farmers, and 
between rural and urban populations. This is an ‘m- 
portant benefit, particularly in a republican form of 
government. 

11. Facilitate the consolidation of rural schools. This 
is an important advantage, particularly to the coming 
generation. 

12. Facilitate rural mail delivery. 

13. Improve the sanitary condition, particularly in vi'- 
lages and towns. 

14. Improve the appearance of the highway. 

It is customary to include the increase in the price of 
land as one of the advantages of good roads; but the in- 
crease in price of land is simply the measure of the value 


of all of the above advantages, and hence should no: b 
included, 

By inquiry among farmers and real estate agents, ‘t 
appears that in the corn belt of Illinois, farming land 1 


mile from a railroad station sells for $5 to $10 per acre 
more than land 5 miles farther away. In other words, 
this is approximately the grain farmer’s estimate of both 


the financial and the social value of good roads. Strictly, 
the above sum is a little more than the supposed value of 
good roads, for no form of improved road can ever put 
the more remote locality upon exactly the same bass a5 


the nearer one, for even the best road can not elim nate 
the difference in distance. Either of the above sums |s ‘00 
small to justify any radical highway improvement. 

Too much attention has been given to the supposed 
direct financial advantages of good roads, to the exe us08 
of the social advantages. Good roads are desirabie for 
the same reason that a man buys a carriage or bullds 4 fine 


house, i. e., because they are a comfort and a ple sure 
Good roads are to be urged for the same reason tha! £0 »d 
schools are maintained, i. e., because they increase ‘)— |°~ 


telligence and value of the citizen to society. 
Farther, more attention shou be given to the im; ovée- 
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ent of the present earth roads, and less to the advan- 
ges of roads which at present are impossible to many 
sral communities. Good roads will come by evolution 
cher than by revolution; and the improvement of earth 
ads is always the first step toward any kind of better 
ids, 


« NOVEL METHUD OF SUPPORTING A BUILDING OVER 
A RUNNING STKEAM. 


The accompanying illustrations show an in- 
enious solution of a rather troublesome problem 
n mill construction, recently made by Mr. Chas A. 
Hague, M. Am. Soc. M. E., 39 Cortlandt St., New 
york, in connection with some extensions of the 
»lant of the New York Rubber Co., at Matteawan, 
N. 

The very low water in the streams this season 
has more or less restricted the output of mils 
ind factories dependent entirely upon water- 
power, and the above-named company decided to 
supplement their water-power with steam. In ord:r 
‘o run the mill either by steam or by water-power, 
vr by both together at will, it was planned to belt 
, Corliss engine to a large pulley mounted upon 
a quill shaft provided with a friction clutch, and 


Side Elevation of Arch. 

Partial Plan and Elevation, Showing Method of 
Supporting Auxiliary Steam Drive over Tail Race, 
New York Rubber Co.’s Works, Matteawan, 
N. Y. 

Chas. A. Hague, M. Am. Soc. M. E., Chief Engineer. 


thus to connect the steam-power when desired to 
a jack-shaft which passed through the quill and 
coupled directly to the main shaft of the mill near 
the point of the water-wheel drive. By this ar- 
rangement, the throwing out of the friction clutch 
left the mill completely under the control of the 
water-wheel, and left the engine simply belted to 
an idle quill shaft and with no connection with the 
mill. 

During the night the dam fills up and full water- 
power is available for a few hours in the morn- 
ing; but when the water has fallen low enough 
to cause a deficiency of power, the engine is start- 
2d, the friction clutch thrown into the drive, andthe 
automatic cut-off of the steam engine controls the 
exact balance of power neeessary to maintain 
proper speed, while at the same time the mill is 
utilizing all of the water-power that may be avail- 
able. 


A small building had to be provided to enclose 


and support the quill, jack-shaft, driving pulley, 
clutch, and pillow-blocks. There was no possible 
location for this building, however, except directly 
over a tail-race outside the mill. This tail-race 
was located in a sloping channel in rock, about 30 
ft. below the level of the floor of the main build- 
ing; and the value and occupation of the floor 


- space within the factory absolutely forbid the plac- 


ing of the new machinery inside the building. The 
usual solution of such a problem would be to 
bridge over the tail-race with a heavy masonry 
arch or tunnel, carrying the masonry up to the 
floor level. Another solution would be to bridge 
the race with steel trusses. Both of these methods, 
however, were rejected as being too expensive, as 
the peculiar angle and situation of the tail-race 
were extremely awkward for such plans; and the 
method shown in the drawings was adopted in- 
stead. Two light arches of brick, only 3 ft. thick, 
were built across the tail-race, its sloping sides 
forming their skewbacks, and a flat-topped wall, 
24 ft. long, was built on each side. These walls 
formed a support for a series of six 20-in. I-beams, 
three of which, 14 ft. long, were laid diagonally 
across the arches and square with the center line 
of the jack-shaft; the other three beams, 24 ft. 
long, were laid parallel to the first three, from one 
end of the westerly arch wall to the extension of a 
pier already in place at the head of the tail-race. 
Across these six beams, and parallel with the cen- 
ter line of the shaft, were laid five 15-in. I-beams, 
which carry the floor of the building and the brick 
foundations of the pillow-blocks for the quill and 
jack-shafts. A portion of the building wall is also 
carried on one of the arches, as shown in the 
drawing. 

The weights of the driving pulley, shafts, pil- 
low-blocks, and walls are distributed so as to load 
the arches as uniformly as possible; and the loads 
upon the I-beams are reduced to about one-half 
of the usual allowance for such members. The 
jack-shaft is 8 ins. in diameter, and 15 ft. long; 
the friction drive is made by a 54-in. Hill clutch; 
the quill is 13 ins. outside diameter and the hole 
through the center is 844 ins.; the driving pulley, 
which is the driven pulley from the engine, is 14 
ft. diameter and 32 ins. face; the quill and jack- 
shaft are of forged steel from the Bethlehem 
Works. The disposition of the auxiliary machinery 
is such that the entire water-power outfit may be 
removed and refitted while the factory is operated 
by the steam engine alone, and this was one of the 
objects in view. 

In passing it may be of interest to know that 
there is a knotty legal problem in water-power 
rights looming up in this neighborhood, on ac- 
count of an electric light plant some distance up- 
stream, which is idle nearly all day, with its head- 
gates shut, and runs at night when the tail water 
runs to waste, after filling the dams below. The 
result is that in a dry season like the present one, 
the lower powers are short of water during regu- 
lar daytime working hours, and at night or early 
in the morning the water runs to waste. 


THE INVESTIGATION OF GAS PROCESSES.* 
By A. C. Humphreys, M. Am. Soc. M. E.+ 


Having recently been called to the Pacific Coast to make 
an investigation of the Hall gas process§ and having in 
the course of my work met with the usual difficulties and 
dangers, it occurred to me that a subject was here sug- 
gested which afforded me the opportunity of complying 
with the repeated requests from your officers for a paper. 
Apparently a few words of warning may not be without 
value, for it does not seem to be generally understood, 
even amongst gas engineers, that the investigation of a 
new process is a thing to be taken up cautiously and with 
a due sense of personal responsibility. 

For 25 years I have been called upon to investigate the 
claims of gas processes, and in a majority of cases a de- 
tailed examination was not required to convince me that 
the claims made by the promoters were impossible of ful- 
fillment. This suggests the first danger; namely, that we 
may become so accustomed to not finding merit that we 
may be influenced to. reject meritorious cases without ad- 
equate investigation. Here we must learn that while we 
ean, and should, avail ourselves of our experiences to bet- 

*A paper read before the Pacific Coast Gas Association, 

se ong Gas Engineer, 31 Nassau St., New York 
«= other information concerning the Hall gas process 


see Eng. News, Dec. 7, 1899; Feb. 15, 1900; May 3, 1900 


ter safeguard us against ignorance and fraud, we should 
be careful to bring to. each case a mind open to convic- 
tion. In many cases within my experience the claims were 
manifestly so impossible of fulfillment that not only was 
an investigation unnecessary for my own information but 
it was also unnecessary for the guidance of my clients. In 
these cases, however, it has not infrequently been found 
necessary (to make an exhaustive and expensive investiga- 
tion to be in a position to better satisfy the 


investing 
public and the municipal authorities, 


who generally are 
not competent to form a correct judgment except through 
a simple comparison of working results. 

Unfortunately, it is not sufficient that we who are 
chiefly interested should know the ‘acts, but we must be 
prepared to convince both those who are incapable of un- 
derstanding, and those who are unwilling to accept, ar- 
guments and demonstrations based upon the 


established 
laws of science. 


The instance referred to in my opening 
was a case in point. The claims made for this process 
were known by my clients and me to be 
of verification; but others had to be convinced, and, as 
the claims were based upon commercial 


incapable 


results said to 
have been obtained in San Francisco, it became necessary 


to make a critical examination on the ground. 


A GREASED WIND PROCESS 

In one notable case, about 15 years ago, I was called 
upon to investigate a process which was making a stir in 
the gas world, and as usual one or two gas engineers bad 
been induced to lend the process some support One of 
the claims made for the process was sufficient to condemn 
it, but as the promoters were able to show lettere of en- 
dorsement from two prominent professors, as an influen 
tial stockholder in my company had become convinced of 
the validity of the claims, and the contemplation of the 
fabulous wealth to be realized from his smali investment, 
if the claims were verified, had temporariiy impaired his 
judgment, it was found necessary to make a compiete tesc 
in order that the truth might be more readily demon- 
strated. 

The claim referred to was that from a barrel of crude 
oil 200,000 to 500,000 cu. ft. of gas could be produced 
equal in quality or superior to the city gas as ordinarily 
supplied, and that after extracting this volume of gas 
from the oil there would remain ‘‘nearly a full barre! of 
oil,’ which, by the treatment, would be so improved in 
quality as a lubricant that it could be sold for more than 
the full barrel originally cost. 

It is sometimes well to reduce such absurdities to actual 
figures. Assume 3UU Ibs. as the weight of che full barrel 
of oil and 21,000 British thermal units per pound of oil. 
Take the quantity of gas produced as that of the lower 
limit, and assume 50 British thermal units per cublie foot 
as being a fair average for city gas: 

300 Ibs. of oil at 21,000 gives........ 6,300,000 B. T.U. 
200,00 cu. gas at gives ...... 12,500,000 
seve 


156,200,000 

So, assuming that all the oil were converted into gas 
reserving none of it for sale as a lubricant, accurding to 
the claim, there was a gas product obiained which con- 
tained 156,000,000 more heat units than were originally 
contained in the barrel of oil from which the gas was pro- 
duced. The right to operate this process for certain 
states was valued by the promoters at $25,000,000. The 
exclusive rights to such a perpetual motion scheme were 
cheap at the price. 

The fact that favorable opinions were obtained by the 
promoters from two well-known and reputable professors 
points to a danger of a very grave character. Here were 
two scientists, professors in one of the best of the engi- 
neering institutions, apparently vouching for the truth 
of the claims made. Were their statements as made cor- 
rect? Probably they were, but neither statement was 
complete. One certificate simply stated that a certain vol- 
ume of gas was made from a certain quantity of oil, and 
the other certificate stated that the gas examined had cer- 
tain photometric and calorific values When read to- 
gether, as intended, it was natural that the assumption 
should be made that both statements referred to the same 
test; such was not the fact. One investigator saw a cer- 
tain quantity of material consumed, and saw as a result 
a certain volume of gas pass through the meter and gave 
a certificate to that effect. The other investigator, on 
another occasion, saw gas being produced, and the quality 
was tested without regard to the quantity of oil used or 
volume of gas produced and gave a certificate accordingly 
As the process was one of the “greased air’’ class, it is 
easily seen that in the volume test there was no difficulty 
in getting the result desired, provided there was no coin 
cident examination for quality. The volume of gas pro- 
duced was only limited by the volume of air blown 
through the apparatus. When the*test for quality was 
made the air was restricted and oil was used without 
stint. 

It is a lamentable fact that some of our professional 
men can be misled into making these partial statements, 
and some of them are greatly grieved if in consequence 
their integrity is later called in question. The statement 
should go unehallenged that such incomplete, unguarded 
certificates are either the result of a willingness to de- 
ceive, of culpable carelessness or of lack of common sense. 
Certain it is that such certificates should be discredited. 
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The only way I know of to avoid danger in this connection 
is by refusing to accept the endorsemenfs of any except 
those who we personally know to be qualified by training, 
experience and character to give a reliable opinion on the 
particular question involved. 

In making our test of this “‘greased air’’ process my 
force was constantly at work for six weeks trying to 
measure the gas produced from a given quantity of oil 
and to determine the average photometric and calorific 
values of this gas. The vessels which received the oil, 
and through which the air was blown, were boiler shells 
with heads and bottoms riveted on, the only openings be- 
ing the connections for oil and air. It was, therefore, dif- 
ficult to determine whether the oil admitted to the car- 
buretting vessels had been all absorbed and also fo pre- 
vent the surreptitious admission of oil when our men were 
off guard. The regular oil admission pipes were located 
and brought under our control, but we still had reason to 
doubt the accuracy of some of our results. Our watch- 
fulness was finally rewarded by the discovery of a small 
pipe attached to one of the carburetting chambers, and 
this pipe was evidently used for the unauthorized supply 
of oil to the apparatus. The valve on this pipe was closed 
and sealed to prevent all tampering, and preparations were 
completed for making the final test the next day. That 
night the experimental works mysteriously took fire and 
the apparatus was so disabled that the test could not be 
completed. But we had done enough fo disprove the 
claims made, and my assistants in charge obtained an 
experience which served thereafter to effectually put them 
on their guard against doctored results, and we all had 
learned to regard with suspicion partial certificates cov- 
ering isolated steps of a process. 


DECEIVING STATEMBNTS BY PROMOTERS. 

A favorite form of statement employed by promoters and 
patent enthusiasts is that their process will cut the cost 
of gas in half. In such cases it is well to require the pro- 
moter to show upon what basis of established practice he 
expects to show his saving of 50%. As a rule it will be 
found that he is making his comparisons with practice 
which is or should be obsolete, and that he is ignorant 
of what constitutes present good practice. 

It will almost invariably be found upon cross examina- 
tion that the extravagant claims made for a new process 
are not even based upon any complete test. Almost with- 
out exception when I have started to test these experi- 
mental installations, I have found that no provisions had 
as yet been made for a complete determination of manu- 
facturing results. One or more of the pieces of apparatus 
required for measuring the material used and the gas 
produced have been wanting, and it was at once apparent 
that the claims made, said to be based upon results ac- 
tually obtained, were simply based upon crude estimates 
and the inventor's hopes. 

GUESSING vs. MEASURING. 


It has been a most common experience to find no sta- 
tion meter in use, and it has been quite rare to find a bar 
photometer, a calorimeter or apparatus for chemical anal- 
ysis. And further, where such apparatus has been found 
it has generally been determined upon test to be defective 
and unreliable. Sometimes these deficiencies have been 
the result of incompetence, inexperience or carelessness, 
and sometimes they have been the result of fraudulent 
intent. 

One notable instance I have in mind where the inventor, 
a man of reputation, had been led astray by his lack of 
knowledge of photometry. He claimed that his method of 
treating gas after it left the retort resulted in an increase 
in photometric value of about two candles. After some 
years, this gentleman’s works fell under my control and 1 
discovered that his phofometer was faulty in the extreme, 
and that it was impossible by its use to make any exact 
candle power comparisons. 

For many years one of our well-known makers sent out 
photometers equipped with candle balances which were 
beautiful to look at and expensive to purchase, but which 
were absolutely valueless for the purpose for which they 
were intended; in fact more reliable results were obtained 
by discarding the balance and assuming the candle con- 
sumption to be normal. 

Especial caution should be exercised in accepting state- 
ments which depend upon accurate photometric determina- 
tions. There are many men who do routine photometric 
work with practical accuracy who are not necessarily 
qualified to make photometric determinations involving 
conditions to which they have not been accustomed. As 
long as the reguler course is pursued, and the object is 
simply to determine if the day's gas product is up to 
standard, there is no difficulty; but even a wide variation 
in candle power of the gas examined might be sufficient 
to completely destroy the accuracy of the test. This point 
has been repeated!y forced upon my attention, and two 
striking cases have been before me while this paper has 
been in preparation. 

Ip some cases it was not difficult to convince the oper- 
ators of the errors or their cause, but in many other cases 
the faulty methods were persisted in, showing that the 
operators were uninstructed as to the principles of pho- 
tometry, and incapable of supplying accurate data where 
it is a question of applying principles instead of taking 
certain prescribed steps. Again, certain photometers 
which have been proved to be reliable for certain routine 


work probably will be found quite inadequate for accurate 
comparison where varying conditions are encountered. It is 
well to further bear in mind that not many of the questions 
which come up as to the value of a new process can be de- 
termined without involving these very points as to candle 
power value, and, therefore, the accuracy of the photome- 
ter and the ability of the operator are prime considera- 
tions. As a rule where I have made complete examina- 
tions of processes, I have been finally convinced that, in 
spite of most definite and extraordinary claims as to re- 
sults actually obtained, no previous complete examina- 
tion had been made. 

In the case of a process af one time very prominent, we 
were called upon to verify or disprove claims which were 
revolutionary. Some of the persons interested were most 
respectable and responsible. They thoroughly believed 
in the process under their control. We took charge of the 
works for about six weeks. It took us some three weeks 
to get ready for an accurafe test, as there was no station 
meter, no bar photometer, no reliable means for weigh- 
ing the coal and for measuring the oil. 

Thé-final result was to demonstrate that the gas was 
costing at least double the cost claimed by the promoters. 
The figures in the past had been obtained by measuring 
the gas in the holder without correction for the tempera- 
ture, which was excessive. The fact that the ruinously 
high apparent leakage, due to this over estimate of the 
make, had not attracted especial attention from the own- 
ers went simply to show how blindly investors accept 
statements which promise them large profits. The candle 
power of the gas had not been measured, but had been ar- 
rived at by a liberal system of guessing. Upon taking 
inventory of the oil and coal, both were found to be short, 
the coal fo an amount almost equal to the amount charged 
to gas making. In other words, the coal consumed had 
been almost double the amount included in the promoter's 
statement of cost. 

The same process was afterward heard from at intervals 
in gas association meetings, and was vouched for by a 
man who apparently wished to be fair and whose state- 
ment carried some weight. Some years later I had the 
opportunity to analyze the records at this gentleman’s 
works a!so, and I found that there was no station meter in 
use, that the gas was made only in emergencies and sent 
out as part of a mixture, and there were no means of 
correctly estimating what percentage of the mixture 
should be fairly credited to this process. This gentleman 
and his friends later defended his course by saying that 
he sfated the results as he believed them to be, and that 
he did not pretend to be a gas engineer. 

I claim that this man, as the responsible head of a gas 
company, could not avoid his responsibility for misleading 
enquirers as to the value of this process by acknowledging 
under cross examination that he had simply stated the 
facts as he believed them to be, and that he did not pre- 
tend to be capable of giving an expert opinion. In spite 
of this later disclaimer bis favorable opinion of the pro- 
cess had already been quite generally accepted and used 
as coming from a man believed to be both capable and 
honest. 

“CONTINUOUS” PROCESSES. 


The continuous process has been a favorable subject 
for the inventor and promoter. We are generally met 
with the statement that the process under consideration 
is peculiar in method and result, and the nitrogen sup- 
posed to be necessarily present in the product of a con- 
tinuous cupola process is not present in this case, or if 
present is so changed in character as to be a distinct ben- 
efit instead of a drawback. The action of electricity is not 
infrequently claimed as giving this much to be desired 
result. The electricity is supposed to take hold of the in- 
ert, non-combustible nitrogen and transform it into a 
combustible gas. Those who dispute the claim were at 
once pilloried as ‘‘old-fashioned,’’ ‘‘so-called experts,’’ 
‘“‘narrow-minded opponents of progress,”’ 
etc., etc. Wherever a scientific fact can be brought for- 
ward seemingly to support some portion of the promoters’ 
claims, it is done with easy confidence, but, perhaps in 
the next breath, with impudent inconsistency, science and 
scientists are condemned because they have been found to 
be in conflict with some other portion of the claims. 

In the Hall process previously referred to we find great 
prominence is given to the claim for electrical action. This 
process was revived and brought to San Francisco and 
claims were made in its behalf that were known by well- 
informed gas engineers to be beyond acceptance. It was 
a continuous cupola process, the gas being made while 
the air for renewal of heats was being passed through the 
apparatus. The stoking and coaling arrangements were 
supposed to be automatic, and the nitrogen in the product, 
as a necessary result of the coincident blowing and gas 
making, was supposed to be converted into a combustible 
gas by electric, chemico-electric or catalytic action. To 
support this view we were also reminded that certain well- 
known scientists had recently discovered that the gas we 
had supposed to be nitrogen, an element, was now found 
to be a compound of many other elements. Thus a doubt 
was raised in the minds of some as to the identity of that 
incombustible residue from chemical analysis, which is 
generally recorded as nitrogen even though it may contain 
minute quantities of other inert gases. 

The skil!ful promoter of this process made much of this 
point, and it was difficult tc meet him before a gallery 


audience, in spite of the fact that it could be shown : 
the discoverers of argon, crypton, metargon, neon ; 
xenon only claimed that the total of these gases was a! 
1% of the atmosphere or 14% of the nitrogen, and 
that these gases, like nitrogen, were inert and, there?, 

it was immaterial whether the residue from analysis » 
called nitrogen, argon or what not. 

Here certain scientists were quoted that they might 
used as allies. But when su*h well-konwn scientists 
President Morton, of Stevens Institute, Professor Bark: 
of the University of Pennsylvania, and others testified th 
the apparatus as built and operated could not produce ; 
electrical action claimed, these gentlemen and scient)-: 
in general were held up to derision. 

Usually the promoter is well equipped in one particula: 
He is a man of nimble wit and ready tongue, and often | 
a duel of words before a gallery audience he is more tha 
a match for his opponent, who though perhaps compete: 
and honest is not necessarily trained in controversial de 
bate. Even when a formal hearing is had before som 
legislative body, the adroit promoter’s superficial presey 
tation of his subject is often more convincing than fh: 
dry facts presented by the other side. To attack a ga 
company is generally popular, and this assists him to cre 
ate the desired impression. Where ignorance and perhap- 
dishonesty on the part of the advocate of a process ar 
backed up by the ignorance or dishonesty on the part o! 
the municipal authorities, as unfortunately is too often 
the case, then indeed is it important that no pains should 
be spared that the truth may be plainly set forth, no mat- 
ter how self-evident to us that truth may appear fo be. 

THE HARRIS PROCESS. 

Often the claims of the promoter can be completely dis- 
proved from the printed documents submitted in proof of 
the claims. As an example, the MHarris process was 
boomed at one fime by the use of a pamphlet, from which 
the two following statements could be taken by reference 
to different pages: Ist. One ton of coal would produce 
200,000 cu. ft. of gas; 2d, the heating power of this gas 
would be equal to 80% of the heating power of natural gas. 

These two claims taken together are sufficient to con- 
demn the Harris or any other process, for the heating value 
of the product cannot exceed the heating value of the coal 
from which it is produced. Otherwise we should get 
something from nothing and perpetual motion would be 
within our grasp. 

Good bituminous coal gives say 14,500 British thermal 
units per pound, and natural gas gives, say, 1,000 British 
thermal units per cu. ft.; 2,000 lbs. of coal, then, gives 
29,000,000 British thermal units, but the gas produced 
from this coal, according to the claims, gives: 

200,000 x 1,000 x .80 = 160,000,000 B. T. U. 
or 131,000,000 British thermal units more than the coal 
from which it was produced. In spite of this most appa- 
rent weakness this Harris process was backed by many 
well-known bankers, politicians, doctors, lawyers and 
statesmen, and its promoters were successful in interest- 
ing many who could ill afford a bad investment. 


THE HALL PROCESS. 

The Hall process had a similar, though more extended, 
record. Though repeatedly proved a failure in practice, 
new fields were invaded, new investors were enthused and 
the battle between truth and error had to be again and 
again fought. Here in San Francisco, and the neighbor- 
ing city of Oakland, the process was introduced and, in 
spite of the many failures which had been registered 
against it in the East, capital was again found for its 
support. 

Certain progress was made in San Francisco against the 
established companies, largely because the promoters were 
fortunate in being able to avail themselves of the in- 
creased efficiency of the incandescent burner as compared 
with the open tip burner, the former not having been in- 
troduced to any considerable extent by the older compa- 
nies. With the ordinary observer, the Hall process, not 
the incandescent burner, obtained the credit of this econ- 
omy. Thus there was a certain appearance of s > 
though as a fact not one of the extraordinary claims made 
for the Hall process could be verified from the San Fran- 
cisco results. The quantities of materials used were far in 
excess of the claims, the quality of the gas was inferior, 
and the electrical action claimed for the ‘‘flower-pot”’ fill- 
ing of the converters was non-existent. 

This appearance of success in San Francisco was used 
to revivify the process in the East, and so successful was 
the promoter in impressing his points upon certain im- 
portant men, that it was only after a long and determined 
fight that the truth was again made evident and the at- 
tempt to introduce the process into two or three cities on 
the Atlantic seaboard was defeated. Finally, as the re- 
sult of hard, commercial experience the process was 
abandoned both here and in Oakland. 

As part of my investigation, a gas similar to the Hall 
gas was produced by the continuous running of a regular, 
double superheater water gas apparatus, the fixing cham- 
bers being filled with firebrick in accordance with regu- 
lar practice, thus disproving the claim of special virtue 
for the electrical flower-pot filling as used in the Hal! 
process. Possibly we may be again troubled with the con- 
tinuous process man, who will claim that his process 
transmutes the nitrogen resulting from ,he air blast into 
a combustible gas. In such a case, remember that with a 


) 
T 
I 
4 ali 
al 
t 
a 
of 
q i 
ol 
th 
F 
tl 
b 
t 
T 
7 a 
t 
I 
| 


J ovember 15, 1900. 


ENGINEERING 


NEWS. 


327 


»racfice you can with your regular water gas appa- 
‘st least diplicate his actual results and thus prove 
+ his resuits are to be desired you have them at your 
and without his assistance. 

HOW TO TREAT NEW GAS PROCESSES. 


- a remarkable fact that it is by processes of this 

ter, wherein the element of the marvelous is in- 

that the uninstructed public can be the most easily 

od. The promoter suggests that a very small in- 

ent will bring in great returns, and, therefore, a 

‘flyer’ is a fair speculation; that the gas experts 

aturally opposed to him because his success means 

‘Joss: that every previous great advance in industrial 

» has been opposed by the experts of the day, and 

steam engine, the telegraph, the telephone and gas 

are instanced. 

» promoter’s cause is almost always helped along by 

)|-advised endorsement or partial endorsement of 

) men who have the name of being fair and scientific, 

~ho in reality are not qualified to make a complete 

ination or to give a conclusive opinion. The partial 

geate already alluded to, is a most dangerous element 

. .be situation. Again, the promoter can usually obtain the 

ae or less complete endorsement of some man well 

ksown in the gas world and believed by many to be a 

practical, able and honest gas engineer. Sometimes this 

endorsement is obtained by the payment of a ‘‘profes- 

sional’ fee, and sometimes it is the enthusiasm and lack 

of self-control of the engineer which hurries him into a 

position from which later he would gladly recede. We 
ean all call to mind instances under this last head. 

| have such an instance in mind, where an engineer, 
well known, and to some favorably known, reported in 
favor of a certain much advertised process, and in doing 
so made it the occasion for pointing out that his analyses 
of the gases distributed in a number of our cities demon- 
strated that the gas engineers generally had been deceiv- 
ing themselves as to the true composition of these gases. 
This report was by some taken seriously and produced 
alarm. It finally developed that the methods of chemical 
analysis from which these revolutionary results were ob- 
tained were absolutely incorrect and valueless. This 
points the lesson that while we should investigate with an 
open mind, if we obtain results which completely contra- 
dict the results for years obtained by the great body of 
our fellow workers, we should incline to the belief that 
this failure to agree is the result of some error of our own. 

There is another point which calls for special comment. 
Frequently when a new process is first bulletined, not only 
the public is deceived but also a considerable part of the 
gas fraternity, and this perhaps because the process seems 
to be making favor with the public and with the state and 
municipal governments. Battles are fought over the pro- 
cess, hearings are had before councils, papers are read 
before gas associations, discussions are carried on in the 
gas journals, and, finally, if the process is unable to main- 
tain itself in practical competition, the collapse comes. 
Then the whole matter is apparently forgotten and peace 
again reigns. But the promoter again appears in the field 
with the same process or its equivalent, and now we 
find the public again deceived and gas men again in doubt 
and alarmed. We seem to get but little profection from 
our experiences. In my opinion this is because there is 
too little real investigation, and we are, therefore, quick- 
ly moved by gossip and current opinion. We do not, as 
we should, get down to tne consideration of principles. On 
the ofher hand, even a process without merit should not 
be despised by the established companies, for not infre- 
quently such a process, for which radical claims are made 
as to novelty and economy, secures a footing not obtain- 
able by a process for which less is claimed but from which 
more can be obtained. Under the commercial test of com- 
petition the faulty process must be amended or actually 
discarded, but in the meantime a position more or less 
secure has perhaps been established by the new comer. 

The best security against such attacks, although unfor- 
tunately this is not always sufficient, is to share with our 
customers the economies to be derived from an intelligent 
efficient, up-to-date management. Let me suggest to the 
younger members of the profession that when a process 
question is before them for solution certain simple steps 
may well be followed: 

1. Obtain a definite statement of claims, covering results, 
apparatus and methods. 

2. If it is claimed that from a given amount of gas mak- 
ing material a gas product can be obtained which will de- 
velop a greater number of heat units than the material 
itself contains, reject the claims. ; 

5. From a preliminary examination of the claims and 
‘he surrounding conditions, decide whether or no an in- 
vestigation is advisable. 

i. If you decide in the affirmative, prepare to do your 
work guardedly, but with an open mind. 

». Accept no statements unless vouched for by some 
one Known to you to be thoroughly competent and trust- 
worthy. If possible, even then check up for yourself. 

‘. Before finally deciding to accept or endorse the pro- 

“ss, make a working test, being careful to see that all 

‘nditions are such as can be obtained in practice. Meas- 

‘e all materials used and measure and value the product. 

sure all apparatus used for such measurements is care- 
y standardized, and take nothing for granted as to the 


course of the gas, the connections to the photometer, and 
the like. In other words, be sure that the gas you 
measure and value is the gas produced from the materials 
you have measured. 

7. If commercial figures are quoted in support of the 
claims do not accept them without a critical expert exam- 
ination of the books. Remember that it is not difficult to 
so keep books of account as to hide the truth. 

8. Remember that an investigation and report afford 
quite as much opportunity for the exercise of common 
sense as of technical skill. If there are any modifying or 
qualifying conditions especially to be borne in mind in 
considering your report, draw specific attention to them 
either in your summary or your letter of enclosure. 

9. Remember, if you make a report, you are responsible 
for its findings. Express no definite opinion unless you 
are fully satisfied with the thoroughness of your investi- 
gation. An incorrect opinion either for or against the 
process must work an injury. 

10. Let no considerations of personal gain influence 
your judgment. Remember, there are refined and insidi- 
ous methods of presenting such corrupting arguments. 


A STEAM BOILER FOR VERY HIGH PRESSURES. 


At the International Congress of Applied Me- 
chanics held at Paris last July, M. Mahl described 
a new type of steam boiler, which had been con- 
structed by himself and M. Nittis for the purpose 
of obtaining steam at very high pressures. The 
boiler is described in ‘Le Genie Civil” of August 
18, from which we reproduce the accompanying 
illustration and abstract the following description. 

In designing the boiler it was sought to so ar- 
range the parts that those subjected to the high 


pressures should not be exposed to the fire. This 
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Pressures. 
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Steam chamber. 
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Oll heating tubes, 

Safety valve of the oi] chamber, set at 14 Ibs. 
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Valve for maintaining the steam pressure of 14 Ibs. 
on the oil. 
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Manometer for 2,800 Ibs. 

Smoke flues. 
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was accomplished by a novel device. The heat is 
first transferred from the fire to a bath of oil, 
which in turn supplies heat to the tubes in which 
the steam is generated. The oil employed does 
not boil until a temperature of about 752° F. is 
reached, and does not give off inflammable va- 
pors below 500° F. By carrying a pressure on the 
oil of about one atmosphere the temperature may 
easily be raised above 900° F. 

Animal or vegetable oils would corrode the heat- 
ing surfaces, but with a pure mineral oil no action 
of this sort is to be feared. Shut away from the 
air and prevented from forming vapors the oil 


undergoes no alteration and the heating surfaces 
remain perfectly clean. 

In the figure is shown a boiler designed to work 
at a pressure of 2,800 Ibs. per sq. in. The oil bath 
is contained in a vertical boiler of the Field type 
The pressure in this vessel is maintained at about 
14 lbs. gage by admitting a little steam and in 
this way the vaporization of the oil is prevented 
even at temperatures above 900° F. The curved 
or serpentine tubes in which the steam is formed 
are very thick and the distance of the walls apart 
is only .04-in. The water is injected at one end 
of the tube and the steam leaves at the other, as 
in the Serpollet type of boiler. 

“Le Genie Civil’ also illustrates and describes 
a boiler intended to carry ordinary steam pres- 
sures, in which this principle of heating by the 
medium of an vil bath has been used. It is a 
water-tube boiler resembling the Babcock & Wil- 
cox type, but the water-tubes nearest the fire are 
replaced by tubes containing oil which communi- 
cate with other tubes within the water and steam 
drum. The circulation of the oil being established, 
heat is carried from the fire to the water in the 
drum, and the tubes containing water under pres- 
sure are not exposed to the hot gases when they 
first leave the fuel bed. 

We illustrate this device and translate the above 
description merely as an engineering curiosity. 
Such a complicated contrivance for generating 
steam could offer, it would seem, nothing in the 
way of commercial advantage. The principle in- 
volved, however, is an interesting one, and one 
which may yet be applied for some purpose or 
other with practical success. A similar method 
of heat transmission was proposed by the late A. 
M. Wellington for use in his series engine, and 
considerable experiments upon heat transmission 
by this system were carried out by him. One ot 
the most promising applications of this principle 
is to the superheating of steam and its reheating 
between the cylinders of multiple-cylinder engines 
This application has, in fact, been patented in 
Great Britain by an English engineer. 

It is possible that for water grates and similar 
parts of steam boilers, where trouble is usually 
experienced from the rapid collection of scale, an 
oil circulating system could be used to advantage. 
On the other hand, it must be remembered that 
some sort of pump must be provided to circulate 
the oil, that any leakage might cause danger from 
fire, and that the permanence of the oil under ex- 
cessive heat is far from certain, notwithstanding 
the extravagant claims of the French inventors 
quoted above. 


eh 


RECONSTRUCTING THE DEFECTIVE FOUNDATIONS OF 
THE HOTEL WOLLATON, BROOKLINE, MASS. 


An interesting example of foundation recon 
struction has been undertaken in connection with 
the Hotel Wollaton, at Brookline, Mass., which 
was condemned some two years ago by the au- 
thorities as unsafe. The building is a six-story 
apartment hotel situated on the north side of the 
Beacon St. boulevard, in Brookline, about 4-mile 
beyond the Boston city line. , It was built in the 
latter part of 1887, of a light-colored brick with 
stone trimmings, and was a very neat-jookiag 
structure. It was occupied by one or two tenants 
for a few weeks only. The following description 
of the defective foundation and its probable cause 
and of the proposed method of repairing it, have 
been furnished us by French & Bryant, of Boston 
Mass., the engineers for the. work: 

The site of the building was orginally low ground, 
slightly above high-tide level, although only fresh water 
entered through the narrow inlet from Charles River. The 
material in this vicinity is glacial drift, and rock is con- 
siderably more than 100 ft. below tide level. This was 
undoubtedly a ‘‘pot-hole,"’ which was afterwards filled 
up by sediment and vegetation on which 4 cedar forest 
grew. Some action of nature, possibly the subsidence of 
floating surface vegetation, caused the trees to fali in all 
directions. Over these was deposited additional peat to the 
original high-tide level. Filling had been placed on this, 
compacting it to a certain extent. 

Such circumstances necessitated the use of piles which 
were driven, according to various testimony, to depths 
of from 15 to 25 ft. below high tide. Some of these piles 


drove very hard through the surface filling, but the ma- 
jority probably brought up on the trees and stumps In the 
The building was erected on the piles, and during 
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construction, some of the walis settled considerably. 
Where the filling was the deepest, the settlement was 
comparatively small, but in the rear portion, it was con- 
siderable When the masonry was nearly complete, cer- 
tain walis were raised and the foundations strengthened 
by the use of iron beams and a grillage of hard pine tim- 
bers. The iron beams rested at one end on piles driven 
well outside of the building to a depth of 40 ft. 

Notwithstanding these efforts to assist the original piles, 
the buildiog continued to setile unevenly, a considerabie 
section of ihe walls and’ the elevator weils being fully 12 
ins. below their original posiiion. The iron beams which 
were used have twisted and bent, and some of them may 
have ruptuied. After being condemned by the authori- 
ties as unzafe, the building was freed from its tenants, 
and for sometime the matter rested in the bands of the 
cours. ‘The tide to the property was finaliy secured, 
however, by Messrs. Charies aud Cheever Newhall, of the 
jremen, Building, Boston, and now stands in the name 
of Cuaries A. Newhail. Much difficulty was experienced 
in obta.ning this title, on account of the large number of 
liens, mor.guges, etc., which existed. On completing the 
transaction, the Messrs. Newhall employed French & 
Bryant, Civil Engineers, of Boston and Brookiine, to study 
the maiter and devise some means for placing the build- 
ing on a secure foundation. 

it was desirable that this work should be done by con- 
tract, and tor this :eason, plans and specifications had to 
be prov.ded, which should be subject to as littie change 
as possibile during the operation of the work. Prices were 
first asked for from contraciors for moving the buiiding 
ove-half its width to one side, and piacing and driving 
pew piles on the other half, and also on che adjoining 
land, which is a part of the property. The building woulda 
have then been moved onto its completed foundations and 
properiy underpinned, its final locaiion being some ov 
tt. west of its presen; one. This scheme was abandoned, 
partly on account of expense and partly on account of 
the difficulty of keeping the building sound during its 
movement over the sott svil about the building. Con- 
tractois were very loath to give a close figure on this 
work on account of the many uncertaiaties which existed. 
tians and specifications were accordingly made for tne 
coustruction of foundations wiih tae buiiding remaining 
in its present pos.uon, and figures were obtained on these 
plans. As the result, Messrs. Isaac Blair & Co., of Boston, 
moving coutracvors, sigaed the concract for the driving 
of the necessary p.les; the lifting of the building to a 
level condition, and the placiog of all iron work required. 
The balance of the work, such as earth excavation, con- 
creting and masonry construction, together with the re- 
placing of all plumbing and steam-fitting apparatus, will 
be done by the day as required. 

After the building is finally supported in its permanent 
shape, the interior will all be done over. Any ceilings, 
floors, walls or wood work damaged in any way by the 
original settlement or by the contract work, will be re- 
newed and the final result will be the making of the 
building not only absolutely sound and safe, but entirely 
fresh and new, 

It is doubted if the building has ever been unsafe, even 
for the inmates thereof, but the authorities, to make 
matters doubly safe, fenced off a portion of Beacon St., to 
prevent any one being injured by falling walls. The 
building walls have now been tied together by strong rods 
and beams, so that there will be absolutely no danger 
during the raising of the structure, 


Fig. 1.—Carriage and Skip of the Brothers’ Electric 
Traveling Crane. 


The plan finally adopted for supporting the building is 
to drive 40-ft. spruce piles around the exterior walls as 
close as possible to them. These piles will be driven by 
a hammer which is unique in Boston practice. It is a 
Warrington hammer made by the Vulcan Iron Works, of 
Chicago, Ill., and consists of a frame supporting a steam 
cylinder, to the piston of which is attached a heavy cast- 
iron ram. This whole apparatus takes the place of a 
heavy iron ram which is raised and lowered in the orJi- 
nary machine, This rests directly upon the pile tops, and 
when the steam is turned on, the ram is automatically 
raised and lowered a distance of about 30.ins., striking 
the pile from 60 to 80 blows per minute. These blows are 
relatively light, but are continuous, and on account of 
the reaction of the frame, are practically doubled. This 


does not allow the pile to rest or the materia 
about it. In this way, the pile is sunk with .; 
quiet and a minimum jar to the ground. 

The interior piles are to be driven to a dept) 
below the cellar bottom and will consist of thr 
10 x 10-in. hard pine, spliced by the use of long 
bands or sleeves 24 ins. long. These piles wil! 
in much the same manner as the outer piles, | 
be necessary to cut holes through the first floor 
the proper headroom. These interior piles nuy 
100, and will be driven very hard and heavily | 

After the piles are in place, they will be capp: 
beams and concrete, and cross-capped under th: 
heavy iron beams, also surrounded by concre: 
these beams are in place, the building will be t: 
supported on the new foundations until the ma: 
be built up to the bottom of the old. It is exp: 
this work will be completed by Jan. 1, and whil, 
neers expect to meet with some considerable diffi 
carrying out this scheme, it is hoped that the buil, 
be ready for occupancy by Feb., 1901. 


A CABLEWAY HOISTING AND CONVEYING 4A: pa. 
TUs WITH TRAVELING ELECTRIC MOTO: 


The cableway illustrated in the accomp: 
cuts is in operation on Section No. 11 of th: 
Transit Ry. tunnel in New York city at Bro 
and 114th St. Mr. John Shields has the evr 
for this secticn and has installed this mach, 
trial near 114th St. to hoist skips from the ir...) 
and carry them along the line to a point whore 
they can be dumped into wagons. It w be 
seen that the machine accomplishes the «.m. 
work as the well-known trench machines 
requires no trestle or other structure in the s:)« 
except the shear legs which support the cab. a 
each end. 


Cableways, it is true, have been used befor fr 
tiench excavation, but they have been oper, «| 
by a hoisting engine at one end. The chief nov J. 
ty of the machine here illustrated is that it is op- 
erated by electricity, and the electric motor is 


mounted directly on the traveling carriage. Th. 
operator rides on the carriage and controls the 
operations of hoisting, conveying, dumping ani 
lowering by a system of switches. Thus one man 
does the work which requires two or more men in 
other types of trench machines. An additiona! 
important advantage is that the operator is lo- 
cated close to the skip which is being moved, and 
he can direct its movements much more easily 
than when he is located some distance away, a: 
is the engineman operating the common steam 
trench machines. 

The electric motor which performs the work of 
hoisting and conveying on the carriage is of 15 
HP. capacity and is provided with the usua 
switches, rheostats and other controlling devices 
A reversing switch enables it to drive the carriage 
in either direction. 

Upon the end of the motor shaft is mounted a 


FIG. 2.—MANNER OF DUMPING THE SKIP. 


FIG. 3.—ONE OF THE A-FRAMES AND THE ANCHORING WE' 
THE LATTER RAISED FROM THE GROUND. 
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pulley which may be caused to engage 
4 irive either of the two large wood-rimmed 
= to be seen upon the farther side of the 


ige in Fig. 1. The shaft of the upper large 
carries a pinion which engages with teeth 
periphery of the two traveling wheels 
.wer wood-rimmed pulley operates by worm- 
‘ng the drums upon which are wound the 
.; from which the skip is suspended. These 
< may be worked independently, and in that 
the skip may be dumped (see Fig. 2). The 


Fig. 4.—Diagram of Forces. 


motor can hoist and carry a skip load of about 
three tons. The current is led to the motor by 
a small trolley wire strung below the main cable 
and which may be seen passing over the two small 
wheels at the side of the carriage. The 
main eable carries the return current. The 
main cable would usually be grounded, but in 
the present installation a 220-volt direct current 
is being taken from the outers of the Edison 
three-wire system. This necessitates strain in- 
: sulators in the hoisting ropes leading to the skip, 
which in the present instance are short pieces of 
manila rope. 
i One of the unique features of this cableway is 
. : the manner in which the main cable is supported. 
" It is fixed at either end to an inclined A-frame 
} which is free to swing up and down and is loadea 
' by a weight hanging at its outer end. The ca- 
i bles supporting the weights on the A-frames are 
. 4 of such a length that both weights cannot rest 
upon the ground at the same time. The proper 
. F magnitude of these weights is known from the 
4 deflection of the main cable when the latter is 
f hanging freely. 
7 When the carriage travels away from one ot 
' § the shears the main cable sags and the weight at 
_ 8 that end rises (see Fig. 3), but when the carriage 
e * returns the change in the inclination of the main 
4 cable at the point where it is attached to the 
a : shear is sufficient to give the weight a prepon- 
. derance and it sinks. 
a This may be understood from the triangle of 
a forces in Fig. 4. Let A B be the force exerted by 
the weight hanging vertically; it is constant in 
magnitude and direction. B C will be the ten- 
sion in the main cable and C A the thrust in the 
; \-frame. If the inclination of B C now changes to 
4 C, A B will be greater than the resultant of b C 
and C A and will pull the end of the A-frame 
down until a new position of equilibrium is 
reached, as indicated by the triangle BC A. The 
work done by the. falling weight is expended in 
lifting the load on the carriage, so that the mo- 


| Date of 
No. Location construc- eet 
1. Exeter, England ......... 65 x 18 
| 3. Champaign, 37 x 16 
4. Sutton, England .............. 1,647 sq.ft. 
6. Manchester, rae 1898. 40x12 
7. Lawrence, Mass. ..... -1898. 
9. Owestry, England. ............1898.  ...... 
10. . -1898. 56 x 22 
12, Portadown, Ireland . 
13. Accrington, Eng land ......-. -.1898. 
14. Huddlesfield, England‘. 
15. ‘s Batrhead, Scotiand ......-....1899. 100 x 18 
r “Three, tanks, filled with coarse burnt ballast. 


tor is assisted a certain amount as it approaches 
the A-frame. And also on account of the auto- 
matic lowering of the latter there is less total 
work to do. 

An important advantage of this arrangement 
is that the skip may be brought out beyond the 
point of support of the A-frame, as will be seen 
in Fig. 2. Another advantage is that the A- 
frame may be mounted upon wheels. If one is 
so mounted and the other end of the cable is 
fixed, the frame may be made to travel about on 
a circular track having the center of curvature 
at the fixed support. In this way a large area 
may be covered. In a similar manner both frames 
may be mounted upon wheels running upon par- 
allel tracks. 

The machine above described was invented and 
is being placed upon the market by Mr. W. F. 
Brothers, Singer Building, New York city. 


THE PROPOSED SEPTIC TANK AND SEWAGE PURIFI- 
CATION STUDIES AT WASHINGTON UNIVERSITY. 


An attempt to throw additional light on some 
of the problems of sewage purification is pro- 
posed at Washington University, St. Louis, Mo., 
in connection with a new septic tank. The sub- 
ject was presented to the board of directors, a 
few weeks ago, by Prof. J. L. Van Ornum, who 
first reviewed the development of the septic pro- 
cess, in practice and in theory, and then dis- 
cussed the prob!ems needing further study ani 
how such investigations might be made in con- 
nection with the proposed tank. Professor Van 
Ornum stated that although the five years during 
which the septic tank has been studied is too 
short a time to investigate each step of the pro- 
cess and all the attendant phenomena in detail, 
yet the system has been so thoroughly tried and proved 
that it is now beygnd the experimental stage, and is a 
success. In smaller towns and large institutions where 
it has been installed it not only is efficient, but as an 
economical agent it is unrivaled because of the small area 
it occupies, its speedy action and its operation with al- 
most no attention. It may be expected that as the ap- 
plication of established principles are perfected and fur- 
ther investigations are made, its efficiency will become 
still greater and its fleld of application be extended. 

In partial support of the statement just quoted 
the accompanying table was presented, giving 
particulars relating to 17 different installations. 
The concluding portion of Professor Van Ornum’s 
report, relating to the problems involved and the 
possibilities of studying them at Washington 
University is given in full below: 

.The complete purification of sewage (from water-borne 
organic wastes to final, stable, harmless compounds) con- 
sists of three distinct stages: (1) Dissolution of the sus- 
pended matter; (2) carbon-oxidation, and, (3) nitrogen- 
oxidation. It seems decidedly advantageous to have the 
first stage (liquefaction) completed before the last two 
(fermentation) are entered upon. The very extensive and 
valuable researches of Adeney (1896) show that the sec- 
ond stage (bacteriolysis) must be completed before the 
third (nitrification) will occur; that the significant pro- 
duct of bacteriolysis is ammonia (ammonium compounds), 
while water and carbonic acid, with relatively small quan- 
tities of organic matter in a much altered form, are also 
produced; that the carbon dioxide formed and the oxygen 
consumed, at the completion of bacteriolysis (in the pres- 
ence of oxgyen) are directly proportional to the amount of 
polluting matter original'y present; that the significant 
product of nitrification is nitric acid (nitrates), and the in- 
termediate form of nitrites, while water and small quan- 
tities of carbonic acid are formed; that for thorough 
fermentation it takes the oxygen of about three volumes 


of air to one volume of sewage, half this for bacteriolysis 
and half for nitrification; that after the second stage ts 
complete, offensiveness cannot result because even with- 
out the oxygen necessary for nitrification the final process 
is merely suspended, the possibility of pufrefaction no 
longer existing; that fer bacteriolysis (in the presence of 
oxygen) the time necessary is ‘considerably less than 12 
hours’; that the time necessary for nitrification is rela- 
tively considerable; thaf if oxygen is not available for 
bacteriolysis this second stage becomes a process of putre- 
faction, with the characteristic production of foul-smelling 
gases. 

It should be noted that the nitrification of the sewage is, 
fhen, necessarily provided for only when, in its future 
flow, it is liable to be used as a potable water; that for 
this stage oxygen is absolutely necessary, whether or not 
it has been supplied to the sewage during the two preced- 
ing stages; that a temperafure between 50) and 100° F. 
best promotes bacterial activities; that antiseptics and 
acids should be rigidly excluded; that chemical wastes 
often require especial treatment; and fhat if virtual 
purification (a freezing from forms of organic matter that 
are capable of developing offensive products in the future 
flow) is all that is required, it is necessary to carry the 
process only to the beginning of the nitrification stage 
This would seem to be the especial province of the septic 
tank, as seen from the details of septic action already 
given. It will be noticed, concerning the process of 
bacteriolysis, that Adeney considers oxygen to be essen- 
tial; buf as anaerobic action also produces the character- 
istic ammonium component of the effluent, it would seem 
that perhaps the septic tank may prepare the effluent for 
nitrification equally thoroughly, with the economic ad- 
vantages already mentioned in its favor, and others to be 
mentioned later. In fact Rideal (1899) claims that this 
is already shown to be true. He says: “It is a mistake 
in the first stages to introduce air, which merely hinders 
the anaerobic changes.”’ He also strongly advocates di- 
viding the process of purificafion into three stages, of 
which the first he calls “‘Anaerobic liquefaction and prep- 
aration by hydrolysis,’’ producing ‘‘Soluble nitrogenous 
compounds, fatty acids, phenol derivatives, gases and am- 
monia;"’ the second, ‘‘Semi-anaerobic breaking down of 
the intermediate dissolved bodies,’’ producing ‘‘ammonia, 
nitrites and gases;’’ and, the third stage he defines as 
“Complete aeration, nitrification,’’ producing ‘Carbonic 
acid, water and nitrates.”’ This question of anaerobic 
bacteriolysis needs further study, and may prove to be the 
vital one. 

Whether or not the structure of the septic tank excludes 
the air, the mat of scum that forms practically has that 
effect, necessarily resulting mainly in anaerobic action; 
tests of Manchester effluents by Fowler proves this to be 
the case. For the liquefaction of suspended matter con- 
siderations of economy and efficiency both commend 
anaerobic conditions. Dr. Griffiths recently said ‘‘Lique- 
faction requires no oxygen, and is actually hindered by 
it.” A third advantage also seems probable, though not 
yet proved; that is, that disease-producing germs cannst 
survive the anaerobie process. To test this Dr. Pickard 
experimentally introduced the typhoid bacillus tn large 
numbers at the Exeter septic tank, and during a 40-hour 
stay, 96% were destroyed, and during a 24-hour stay, 
70%. It would mean much if further experiment should 
prove that pathogenic bacteria are destroyed under condi- 
tions where oxygen is wanting. 

For the reasons given the absence of air during the 
liquefying stage seems desirable; if it should be found on 
further experiment, as some results already seem to indi- 
cate, that a complete bacteriolysis will not occur in the 
septic tank as at present used, oxygen may be supplied 
in a second chamber to perfect this action either by in- 
troducing oxygen-yielding chemicals as successfully ap- 
plied by Parry at Dundrum Asylum, Ireland, in the form 
of manganate and nitrate of soda (though this adds to the 
complication of the resulting sludge-disposal), or perhaps 
better by injecting filaments of air under pressure, 
something as Waring did in gravel beds at Providence 
(Newport.—Ed.) five years ago, resulting (without a pre- 
vious liquefaction) in a removal of 92% of the organic 
nitrogenous matter. 


Information Relating to Seventeen Septic Tank Ins'allations in Great —— Ireland and America. 


Percentage of 


Hours quency reduction of organic 
Popula- in pass- ofsludge -—-matter in-—, 
Depth, Capacity, tion ing Kind. removal, Suspen- Odor. Remarks. 
ft. galls. served. through. mos. sion. Solution. 
7+ 65,000 15,000 2 Closed. 36 55 $1 Practically none. 
21,000 24 Closed. 36 as Practically none. 
A 2,000 3,5 1 Open. 4 O4 17 Little. 
4 40,000 §00 6 Open. Some. 
10 65,000 300 40 Closed. 12 os ne Considerable. 
7 400,000 10,000 24 Closed. ee oe oe Four tanks. 
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The especial field for further experiment, to secure 
both Increased efficiency and wider application, is in this 
second stage; fhough the time necessary for effective 
hydrolysis and the exact nature of the compounds which 
result, the question of whether liquefaction and bacterio- 
lysis must or may not be strictly distinct and separate 
processes, the question whether or nof nitrifying bacteria 
thrive better in darkness, the possible field and treatment 
of enzymes in the process, so as to secure their most ef- 
fective aid in breaking down the organic matter, and the 
corroboration of the necessity for complete bacteriolysis 
to prevent the possibility of offense either in running 
water or in air, are some of the questions which are 
most pertinent in making thoroughly practicable the vir- 
tual purification of sewage—a question that is of especial 
moment both because it is less thoroughly understood 
than the subsequent nitrification effecting ultimate puri- 
fication, and because it covers the range of works that 
embraces the majority of cases where sewage purification 
will be required in this country. 

The floating mass of scum thaf forms on the surface of 
the sewage in the septic tank is usually several inches 
thick; is a tenacious, flocculent, brownish material, tak- 
ing generally several weeks to form, and seems to be the 
especial seat of bacteriological action; in fact, its con- 
dition may be considered an index of the thoroughness of 
the process. It has been frequently noticed that as ac- 
tivities increase in this floating mass, the amount of 
sludge decreases. 

The residue of sludge that collects at the bottom varies 
materially under different circumstances, as may be seen 
in the table given before; and its occasional removal 
has been the main expense of operation of the septic tank. 
Under thoroughly efficient action its amount should be 
very small, in fact it should consist only of the insoluble 
mineral matter that may be introduced. 

The first septic tanks were carefully covered by tight 
roofs to insure anaerobic action, but results of experi- 
ment at Manchester, Leeds, Lawrence and other places 
show practically the same effluent where no cover was 
used. The question between the closed and open tank 
then (except in climates where freezing winter weather 
would prevent fhe efficient action in an open tank) reduces 
itself merely to the desirability of controlling the gases 
that form during the process. This control should con- 
cern itself mainly with the liability of danger of a nul- 
sance from offensive odors. As seen in the table, the 
odors are stated to range from ‘‘practically none,”’ at the 
Exeter plant, to ‘‘considerable,”’ at the Verona works. It 
may be safely said that, in the usual case, the offensive 
odors in the immediate vicinity are slight, and where the 
works are at some distance from residences no offense can 
occur. There is always, however, whenever the septic 
tank is near buildings, the opportunity to control the 
gases by covering the tank and either discharge them 
through stacks high above the ground where the gases 
will be dissipated in the upper air, or to burn them as 
was done at Exefer, where ‘‘the flame is odorless, almost 
without color, and the gas before burning has only a 


ing a capacity of about 5,000 cu. ft.; the second chamber 
is intended for the second stage of purification, as before 
discussed, and will be the especial field of experimental 
investigation, and should be fitted with facilities to thor- 
oughly promote either anaerobic or aerobic action as may 
be found to be the more efficient in completing the process 
of bacteriolysis; it should therefore have facilities for 
ready ingress fo effect changes in its equipment that may 
develop, should have a system of pipes for blowing air 
through the liquid, and other details for developing the 
most thorough and economical method of effecting this 
last stage of virtual purification; its capacity should be 
about 4,000 cu. ft.; the third chamber is intended pri- 
marily for the storage of the effluent so that it may be 
periodically discharged in a few moments when full and 
so flow away in a considerable body, though it will serve 
at the same time to prove the thoroughness of the pre- 
vious virtual purification and may be of further use in 
connection with the study of nitrification; its capacity 
should be about 1,000 cu. ft. All the chambers should 
have facilities for the occasional cleaning out of sediment, 
and should have an air-tight covering to prevent the 
escape of all gases and to permit a thorough control of the 
conditions affecting the successive processes of purifica- 
tion; and each chamber should have a high vent-pipe, 
with a burner inside for the combustion of the gases 
formed. There is also to be opportunity for thoroughly 
controlling the process and the securing of samples for 
chemical and bacteriological analysis; for, while the main 
purposes of this septic tank is to so purify the sewage 
that the efflueat will cause no offense either at the Wash- 
ington University grounds or in its subsequent flow, at the 
same time it should also serve as an experimental plant to 
aid in perfecting the operation of septic tanks and to as- 
sist in the further elucidation of the pronciples affecting 
the virtual purification of sewage. 


TWELVE-WHEEL COMPOUND FREIGHT LOCOMOTIVE; 
CHICAGO & EASTERN ILLINOIS R. R. 


We illustrate in the accompanying cut a twelve- 
wheel compound freight locomotive recently com- 
pleted by the Pittsburg Locomotive Works for the 
Chicago & Eastern Illinois R. R. The principal 
dimensions and details of this engine are given 
below in our standard form: 

Dimensions of 12-Wheel Compound Freight Locomotive; 


hicago & Eastern Illinois R. R 


Running Gear: Driving wheels (8), diameter. 4 ft. 6 ins. 
Truck wheels (4), diameter ‘4 


Tender wheels (8), diameter................. 
Cast steel. 
Gravina . 8% x 10 ins. 
Wheelbase: Driving ... Des * 
Total engine ....... wi 


Engine and tender ..... 
Diameter and stroke—h. P 30 ins. 
Diameter and stroke—l. p. ............00.- x30 “ 


Circumferential seams........Lapped; doub|« 

Height from rail to center line. ..... 

Smokebox, length.......5 ft.; di 

pe .. 


Front.....5 ff. ‘ins. ; back....4ft 
Crown stays..... ‘Radial; Grate bars... 
Water space: Front, 4 ins.; back, 3% ins.; sid as 
Tubes..........Charcoal iron; No 
Diameter, outside 


Heating surface and Grate Area: 
2,265 
Miscellaneous: 
Exhaust nozzle (single), diameter... .4%, 4% 
Distance, top above center of boiler 
Smokestack (straight), diameter............. 
Height above smokebox ................2 
Brake fittings .... York Air r 


ne 
THE PALK CAST-WELDED RAIL JOINT ON BURG) EAN 
STREET RAILWAYS. 


Among the reports presented at the | 
national Tramway (Street Railway) Con 
held at Paris in September, was one on the us. of 
the Falk cast-welded joint, by Mr. Fischer pick 
of the Great Tramway Co., of Berlin. Since 1sv¢ 
there have been made 2,600 joints at Paris, °).4i9 
at Nice, 1,700 at Lyons, 1,200 at Rouen, 65)") at 
Havre, 6,000 at Marseilles and 7,609 at Berin 
The cost per joint (exclusive of royalty, interest 
and paving) is given as $4.02 at Lyons, $3.3) at 
Marseilles and $3.12 at Havre (or $4.06 at Havre 
if the royalty and interest are included). At 
Berlin, the cost is $4 or $5, including the paving 
At Havre, 100 joints per night have been made 
with 30 molds and 60 clamps. At Berlin the cost 
of metal for 50 joints was $80. In this city no 
expansion splice joints are used, but the French 
General Tramways Co. (which owns lines in sey- 
eral cities) uses these splice joints at intervals of 
820 ft. Breakages have been 1.25% at Berlin, 
0.5% at Lyons, 0.4% at Marseilles, 4 in 3,800 joints 
at Havre and 2 in 2,600 joints at Paris. Parting 
at the joints is attributed to lack of care in 
cleaning and fitting the ends of the rails. Cracks 
in the rails are caused by the contraction of the 
rails after the joint is made, which contraction is 
increased in winter. At Berlin, only one fractur- 
occurred in asphalt paved streets. At Lyons, 
Paris, Nice and Berlin the use of the expensive 
copper bonds has been dispensed with, but these 
are still used at Havre, Marseilles and Rouen. 
Tests made of the conductivity of the joints at 


slight musty smell.’ This burning would not only pre- 
vent the possibility of unpleasant odors, but would also 
insure the harmlessness of the gases that mingle with the 
atmosphere. 

The Washington University sepfic tank is intended to 
have a mavhole grit-chamber so arranged that mineral 
sediment can be flushed through the by-pass around the 
tank, or be removed at the surface. The septic tank 
proper is designed to dispose of the sewage of 2,000 per- 
sons from a “‘separate’’ system of sewers, opportunity be- 
ing given to vary the number of hours consumed in pass- 
ing through the septic tank (to suit variations in experi- 
mental tests and in the duty of service) by regulating the 
depth of the sewage standing in the tank. It is to have 
three chambers; the first for anaerobic action, where the 
impurities in suspension will become liquefied, and hav- 


Pittsburg Locomotive Works, Pittsburg, Pa., Builders. 


Weight in Working Order: 
On driving wheels 
On truck wheels ... 
Engine, total ..... 
Tender, loaded 
Water in tank ........... 

Coal capacify ..........-- 

Valve Gear: Type 
Ports, steam—h. p...... 

Exhaust— “ 18 


Bridge width ..... 
Slide valves, style 
max travel—-h. ..5 ins.; i® .6 ins. 
lap, inside...... outside...... 1-in. 
Boiler: Type . " . Wooten extended wagon- “top. 
Barrel, diameter at front 


Thickness, barrel and %-in. 
Thickness, fube sheets. .%-in.; crown sheets,. .7/,,-in. 
Horizontal seams. .Sextuple riveted. 


TWELVE-WHEEL COMPOUND FREIGHT LOCOMOTIVE FOR THE CHICAGO & EASTERN ILLINOIS R. R. 


Marseilles showed varying results, according as 
the connections between the rail and cast block 
were more or less efficient. It is pointed out tnat 
the greatest care should be taken in the cleaning 
of the ends of the rails. In more recent app!'ca- 
tions of the system in France, the use of ele:t:!ca! 
bonds has been discontinued. 

The information presented by the tram vay 
companies which have tried this system 5s )0W 
very forcibly its importance in regard to the 
solidity and stability of the joints. Old trocks 
which were not strong enough for electric t:ac- 
tion have been in this way rendered service:0le 
for some years. For new, tracks it suppresses 


q 


4 
Length over tube plates ............. 14 , 
i 
4 
] 
......Link motion. 
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the noise due to the ordinary joints and gives a 
more permanent and economical track than any 

ther ferm of joint. In Berlin, however, while 
++ gave great stability to old rails with badly worn 

nds, it could not prevent the nofse due to the 
nassage of cars over these low spots, and for this 

-oason certain sections of track were renewed after 
‘wo years’ service. This was notably the case 

sith the Phoenix girder rails and miter joints, 

vhich offered special difficulties to the application 
of thecast joint. An interesting phenomenon Is the 
ontraction of the rails after the joints have been 
ast. for which no explanation has yet been given. 
The force of contraction is very great, and ex- 
»lains the fact that no expansion is observed on 
such track even under a hot sun. On new lines it 
is possible to reduce this contraction to a certain 
xtent, but this is not possible in applying the 
‘oints to existing track. Mr. Dick has noticed that 
»eyond fractures a further contraction is produced 
»v changes of temperature, and he therefore rec- 

‘:mmends that such fractures should not be spliced 
i the usual way. At Berlin, the shims or tem- 
plates of rails inserted at the breaks and secured 
by means of splice bars have had to be replaced 
in a little time with longer pieces because the 
lines of rails continued to contract. 

An advantage of the cast joint over the electri- 
cally welded joint is that the former does not 
heat the head of the rail high enough to have a 
deteriorating influence upon the metal; only the 
flange and the lower part of the web receive the 
full heat of the molten iron. A disadvantage in 
regard to its general use is that it cannot be used 
for a small number of joints, 20 for instance, 
because the metal in the cupola is not then en- 
tirely utilized. At Berlin, the tracks are built at 
the same time that the city lays the pavement, 
and the progress is only about 8 to 10 rail lengths 
per day. The casting of joints is impossib’e under 
these conditions. The Falk joint has in great part 
delivered the tramway engineer from the incessant 
necessity of repairing the track to keep it in good 
condition owing to the destructive effects of the 
wheels, as the continuous rails are more durable 
and are capable of carrying heavier loads. Even 
the best splice joints will wear and cause the 
track to become rough at the joints, and its re- 
newal on this account often becomes necessary 
when it is otherwise in good condition. 


BROKEN AND SQUARE RAIL-JOINTS FOR RAILWAY 
TRACK, 


In railway track, the rails may be laid with 
joints square (opposite one another) or broken; 
in the latter case the joints in one line of rails are 
opposite the middle of the rails on the other side. 
Both methods are followed, and there is considera- 
ble diversity of opinion as to their respective 
merits, but the latter method is by far the most 
generally followed, as was shown very clearly by 
the tables of standard track construction in our 
issue of Aug. 30, 1900. As this question is still a 
disputed one, however, and has been brought up 
by our correspondents at various times, we have 
made some inquiry as to the use of the two meth- 
ods, and the reasons for and against them. 

Square joints are used sometimes on new lines 
not fully ballasted, on account of the banks set- 
tling, it being claimed that the track rides easier, 
has less lateral motion and can be maintained bet- 
ter under these conditions. They are used mainly 
in the West, as with the comparatively light road- 
bed construction of many railways in that terri- 
tory the track settles most at the joints. With 
broken joints, according to their opponents, the 
number of low places would be increased, and 
the weight of the train would be thrown laterally 
against low joints, tending to throw the track 
out of line. With square or even joints only the 
shock due to settlement will be experienced, ani 
there will be less trouble in maintaining line ani 
surface. On the other hand, square joints teni 
‘o form kinks in the track, and on many Western 
‘oads, with comparatively light track, it is con- 

idered that broken joints make easier riding 
‘rack, less Mable to get out of line and less ex- 

ensive to maintain. With broken joints, the 
“ammering effect which tends to cause low joints 
s better distributed over the track (particularly 


when it is well ballasted), and there is less difficul- 
ty in keeping up the joints. The cars also ride 
more smoothly, as occasionally low joints cause 
only a slight rocking of the car to one side, while 
low square joints would cause a more noticeable 
and objectionable pitching motion. 

Tracklaying takes more time with square joints 
than with broken joints, as with the latter the 


. joints can run some distance ahead of the middle 


of the opposite rail (on curves) before it becomes 
necessary to cut arail. In fact, some roads using 
square joints on tangents use broken joints on 
curves. The opinions in favor of square joints 
above noted, are by no means generally held, even 
in the West, and the prevailing opinions are 
strongly in favor of broken joints for all kinds of 
track, as they make a better running track, hold 
the surface and line better, and require less main- 
tenance work. This latter point is an important 
one on a road with light track and a limited track 
force. 

We give below some expressions of opinion 
upon this question, which have been furnished to. 
us by officials of several prominent railway com- 
panies: 

ATCHISON, TOPEKA & SANTA FE RY.—The 
standard track consists of 75-lb. rails. (Am.Soc C. 
E. section), spliced with 38-in.angle bars on three 
ties. The track is laid with broken joints on ballast 
and square joints on earth filling. The reason: 
given in favor of broken joints are that a car runs 
more smoothly on ballasted track when the joints 
are broken, as if a joint is a little low it only af- 
fects one side of the car. This causes only a 
slight rocking motion, whereas with even joints 
{ft would cause the car to pitch. It would seem, 
however, that low joints are much more likely to 
occur on track ballasted only with earth, in which 
case the objectionable pitching movement would 
be more severe than on track ballasted with a 
more stable material. This motion, however, pro- 
duces less lateral strain upon the track. 

BALTIMORE & OHIO R. R.—The track fs laid 
with 85-lb. rails (Am. Soc. C. E., section), with 
broken suspended joints, spliced with the con- 
tinuous joint device. The reason given for adopt- 
ing broken joints is that they make a stronger and 
more substantial track. 

CHICAGO& NORTHWESTERN RY.—The ques- 
tion of even or broken joints is an old one, and 
hardto settle. Thegreatest objection to even joints 
seems to be on double track. The joints being 
fastened to the ties, with the creeping of the rails 
that end of the two joint ties goes with the rail, 
and slews the ties so that they are not square 
across the track; this of course pulls the track out 
of gage and out of line. There is something in 
this, but by overcoming the creeping of rails, 
which has been done to some extent, this objec- 
tion disappears. New tracks are built with square 
joints on account of the banks settling, and the 
claim is made that new track can be maintained 
better for that reason. The objection to square 
joints is that they become evident to the passen- 
ger as soon as a train strikes track laid with 
them, unless the track is kept up to a higher de- 
gree of excellence than is usual. It also takes 
mere time to lay rails with square joints, and the 
rail ends batter more quickly than at broken 
joints. 

CHICAGO GREAT WESTERN RY.—The track 
is laid with 60 and 75-lb. rails, with square sus- 
pended joints, spliced by 22 and 26-in. angle bars. 
The reason given for the adoption of square joints 
is that the roadbed is new and not fully ballasted, 
under which conditions these joints are considered 
to give a better riding track with less lateral mo- 
tion. 

DENVER & RIO GRANDE RY.—The standard 
track has 85-Ilb. rails, with square suspended joints, 
spliced by 26-in. angle bars. Broken joints are 
not adopted because, with the roadbed and ballast 
which is usually found in the West the track set- 
tles more at the joints than at other places. When 
a joint settles there is a tendency for the track 
to get out of line, as the weight of the train 
throws it toward the low joint. With broken 
joints there are more places where the track will 
thus move toward the low joint. Even joints are 
adopted because they reduce the number of places 


where track settles; the train in passing over 
even joints will receive a jolt due to the settle- 
ment, but it will not also receive one caused by 
the track being out of line. Without a firm road- 
bed and a large depth of good stone ballast a 
train will ride smoother where the track its laid 
with even joints. 

LAKE SHORE & MICHIGAN SOUTHERN RY. 
—The rails are laid with broken and supported 
joints. This matter of broken and square joints 
has been pretty thoroughly threshed out, and un- 
der certain conditions each method has its advan- 
tages and disadvantages. 

ILLINOIS CENTRAL R. R.—The track is laid 
with S5-lb. rails (Am. Soc. C. E. section), with 
square, three-tie joints, spliced by 40-in. angie 
bars. It is stated that there is less trouble in 
maintaining line and surface with the square 
joints than with broken joints. 

LEHIGH VALLEY R. R.—The standard track 
is laid with 90-lb. rails (Am. Soe. C. EF. section), 
with broken, suspended joints, splic:d by 2S8-in. 
angle bars. The reason for favoring the broken 
joint is that as the joint is the weakest part of 
the track, and the hardest to keep up (due to the 
hanmering of the moving load), it is not de-irab'e 
to concentrate this entire hammering at practi- 
cally one point of the track, as would be done 
with square joints. Where the joints are broken, 
it is much easier to keep joints in good surface, 
as the joint tiles are not loosened up so quickly. 

NORTHERN PACIFIC RY.—The s‘andard 
track is laid with 72-lb. rails, with square, sus- 
pended joints, spliced by 24-in. angle bars In 
1892, Mr. McHenry, Chief Engineer, made special 
tests for the purpose of determining the relative 
merits of broken and square joints. A _ section 


nine miles in length between Tacoma and Puyal- 


lup was double-tracked. The old track was laid 
with 66-lb. rails with even joints, and the new 
track was laid with rails of the same section, but 
with broken joints. After several years’ trial, 
one rail of the new track was taken up and was 
laid with square joints. It was found practically 
impossible to prevent ties from slewing, the joints 
carrying the ties ahead alternately on each side. 
The traffic on both tracks was substantially the 
same. There were no grades and but two or three 
curves in the section, and the test was a fair one 
in all respects. It is believed from the condition 
of track on eastern roads where broken joints 
are in use, that these roads experience the same 
difficulty as noted on the experimental section. 
This objection, however, may not obtain on single 
track sections with traffic in both directions. 


WABASH R. R.—The standard track has 80-lb. 
rails laid with broken joints. Broken joints are 
used, as they make an easier riding track, which 
is less liable to get out of line and less expensive 
to maintain. It is considered that the rail joint 
question is an important one still, and that the 
proper joint device has not yet been invented. 


A DEVICE FOR REGULATING the strength of the 
poles of an electric dynamo or motor has been invented 
by Professor Elihu Thompson and assigned by him to the 
General Electric Co. It is well known that one pole of a 
multipolar machine is often stronger than the others, in 
comsequence of which the portion of the armature under 
that pole furnishes more than its share of the current. 
This has been remedied by so constructing the magnet 
frame that the magnetic reluctance of various parts of 
the circuit may be varied at will. In the present inven- 
tion holes are drilled transversely to the line of magnetic 
flux. These are filled with cores of laminated iron. These 
may be turned so that the laminations are either parallel 
with or at right angles to the lines of force. 


A DUPLEX TELEPHONE line has been established 
between the cities of Yokohama and Tokio in Japan. The 
government had installed two metallic-eircuit lines be- 
tween those cities, the capacity of which soon became in- 
adequate for the service. In the absence of an appropria- 
tion for the establishment of a third line it was decided to 
duplex the existing lines. At each terminal a connection 
was made to the middle of the primary winding of the re- 
peating coil of each line. The cross connecting line was 
fitted with the usual telephone instruments. Thus each 
leg of the new third line is double, consisting of the 


metallic circuit of one of the other original lines. There : 


is said to be no cross-talk. 


| 
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The award of contracts to American firms for 
engineering works in Egypt, South Africa and 
Uganda is stirring up a hornet’s nest in England, 
and the responsible officials are roundy de- 
nounced for not giving preference to British 
manufacturers. One London newspaper satiri- 
eally remarks: “The battles of El Teb, Tel-el-Ke- 
bir, Abu Klea, Atbara and Omdurman_ were 
fought, apparently, merely to open a new field for 
American trade,” and refers indignantly to “the 
propensity of some Colonies to buy anywhere but 
in England.” 

On the other hand, the Government officers who 
are the subject of this criticism reply that they 
place contracts with American firms because they 
can obtain lower prices and more prompt deliv- 
ery. It would be reversing the whole Colonia! p»)l- 
icy of England for the administrative officers to 
earry on Colonial business with the fostering of 
British trade as their main motive. On the con- 
trary, the first duty of these officers is to their 
stockholders, in the case of a private company, or 
to the people of the colony in the case of a Gov- 
ernmental work. They have no right to place ad- 
ditional burdens upon the taxpayers, or sacrifice 
the income of the stockholders for the sake ot 
helping British manufacturers. If the latter can 
offer as good terms as their rivals, they will nat- 
urally be preferred; but the idea that British 
Colonial possessions exist to be exploited for the 
benefit of the mother country was effectively set- 
tled by the American Revolution, and is not likely 
to be reinstated at the present day as a feature 
of British Governmental policy. 

The fact of the matter is that American deposits 
of cheap coal and cheap iron ore, with the plants 
of enormous capacity and wonderful efficiency 
which have been constructed to utilize them can 
produce iron and steel at a cost so much below 


European figures that under normal conditions 
American exports of these materials are bound 
to increase. That Asia and Africa should come 
here instead of going to Europ:, for bridges and 
rails and rolling stock and heavy machinery and 
other lines of manufacture in which iron and steel 
are the chief raw material, is only a natura! re- 
sult of trade conditions. 


Apropos of American iron and steel producers 
however, it is worth noting here that the very 
recent movement for the formation of pools and 
the fixing of exorbitant prices upon pool products 
is a matter that deserves even fuller publicity anil 
more vigorous comment than it has received. We 
have recently noted the fixing of a pool price of 
$26 per ton for steel rails. This has now been 
followed by the formation of a pool among the 
14 steel-plate producers which has fixed the price 
of plates at $27 per ton at Pittsburg, and pools on 
steel billets, structural shapes, beams, bars, ani 
other standard products are announced as in pro- 
cess of formation. 

There is nothing surprising in the formation of 
these combines. It has long ago been shown that 
the chances of effective combinations being 
formed always increase as the number of com- 
petitors is reduced. The idea that the combina- 
tions which have taken place in the iron and s‘teel 
trade would stimulate competition has been well 
advertised; but it does not conform to well- 
known facts or the conditions of human nature. 
On the contrary, it appears to be almost if nor 
quite as necessary for a half-dozen competing 
rail mills to agree upon a price for rails as for 
competing railway companies to agree upon uni- 
form rates of fare and freight. But the stee! rail 
mills, like the railways, have duties toward the 
public. An exorbitant price cannot be just’fied in 
the one case more than in the other. To rais> 
the price of iron and steel products to an exces- 
sive figure must result in checking consumption, 
limiting business expansion, and blocking the 
wheels of prosperity. Such action may raise the 
prices of certain “Industrials” in the specu'ative 
stuck market and replenish the treasuries of ecn- 
cerns whose financial operations are a sealed book 
even to their own stockholders. It may even re- 
sult in the payment of dividends on stocks which 
represent nothing but wind. None of these things, 
however, are likely to be accepted by the public 
as valid excuses, and the outcome is likely to 
be salutary restrictive legislation. The policy of 
granting reducing prices to the foreign purchaser 
while maintaining pool rates to the home con- 
sumer is a policy which no party will defend, and 
one which Congress is pretty certain to effectively 
rebuke at the first opportunity. 


> 


It would be a great pity if the subways, or pipe 
galleries, until recently under construction by the 
New York Rapid Transit Commission, in Elm St., 
should be abandoned, nor do we believe such ac- 
tion will be the outcome of the protests just made 
by the water and sewer departments of the city. 
As we understand it, the two departments just 
named do not oppose the subway galleries, but 
are in favor of them, provided their size is amp'e 
and that the water mains and sewers placed 
therein are readily accessible for all necessary 
purposes. The departments claim that the sub- 
ways, as planned, lack both capacity and accessi- 
bility, and that they have never been consulted 
as to their design. It seems, therefore, as though 
an agreement might be reached under which the 
subway galleries may be completed. The work in 
hand is similar in its general plan to that carried 
out at St. Helens, England, during a reconstruc- 
tion of street railway track on a busy thorough- 
fare (see Eng. News, March 15, 1900, for descrip- 
tion of this and other subways in English cities). 
The proposed New York subway has been looked 
upon by engineers and others as a great object 
lesson to all who are responsible for or interested 
in the protection of the surface and clean’iness of 
street pavements, and the ready accessibility of 
water, gas and other pipes to detect and stop 
leaks and do other necessary work. 


The explosion in a manhole of one of the Balti- 
more electrical subways, on Nov. 11, emphasizes 


anew the need of having efficient ventilatin; 
all subways and sewers in the streets of 
cities. Of course, gas leakage shou d be prey. 
so far as possible; but there is bound to be 
siderable leakage from even the best-laid sys 
of gas mains. Asphalt pavements, and con: 
bases for first-class pavements generally, 
gradually making the street surfaces more 
more impervious to gas. Yet the gas will es, 
from the mains, and it must find an outlet so; 
where, so it penetrates into subways, sewers 
cellars. Where underground conduits are not y 
tilated, even small gas leakages may in tim 
cumulate to such an extent as to make dang+; 
explosions quite possible, if not probable. <A ; 
cent court decision placed the responsibi'ity 
the gas explosion in the Boston subway (Mar-} 
1897), on the local gas company (see Eng. Ne, 
March 11, 1897, and Oct. 25, 1900). If this pr: 
dent is sustained elsewhere it will be well for 
gas companies to look closely after their lea!) 
mains. 


The proposed repeal of the hopper water-clo: 
restrictive ordinance by the Philadelphia « 
councils is a measure entirely without justifi, 
tion, so far as we can judge, and one that sho) 
be opposed by the press and the intelligent pu) 
of that city. The ordinance exacting a hich 
water rate for hopper closets than for self-closi: 
fixtures was passed a year or two ago after a cle; 
demonstration of the fact that the scores 
thousands of such closets in the city were resp 
sible for a part of the water waste for whi: 
Philadelphia is so notable. A large proportion 
these antiquated and wasteful devices have bee 
since replaced by modern appliances, but it 
now proposed to repeal the ordinance, in order t 
save the extra water tax to those who have fai! 
to comply with the intent of the ord nance. Thi 
is not only a poor lesson in civics to thos» citiz 
who have complied with the law, but it probabi 
lets off the worst offenders; that is, those who ar 
wasting the most water. In view of the immens 
sums to be expended for water purification 
Philadelphia, and the many other public impr. ve 
ments needed, it is a shame that the city does no! 
go much further in water waste prevention tha: 
it has, instead of proposing to retrace its firs 
hesitating steps, which have been all too few an} 
too short. 


PALLACIES AND FACTS CONCERNING GOOD ROADS. 


On another page of this issue we print an ad 
mirable paper by Prof. I. O. Baker, of the Uni- 
versity of Illinois, in which some of the fallacies 
in the current “Good Roads” literature are clear- 
ly set forth. As many of our readers will re- 
member, in our issue of Dec. 5, 1895, we criticised 
editorially the same misleading statistics whic! 
Prof. Baker, in his present article, has so thor- 
oughly exposed. 

These statistics were issued by the Office o 
Road Inquiry of the Department of Agricultur 
and were first, made public some five years ago 
They are still being circulated, however, and w 
deem it well worth while, therefore, to give spa 
to Prof. Baker’s keen analysis, in which the fa’- 
sity of these statistics is plainly shown. 

That figures founded on so slim a basis of fac: 
should have been issued as an official documen' 
by the United States Government is a matter 
worth especial comment. Statistics from suc! 
source, especially where no partisan end can )° 
served, are generally accepted without quest 
by editors, speakers and writers, and by men 
intelligence generally. It is not at all stran 
therefore, that the statement that the construct) 
of “good roads” would save $628,000,000 annus 
to the people of the United States has been wid 
quoted and accepted as authoritative. That ‘> 
is a gross exaggeration, founded on nothing be'ter 
than a wild guess, has now been clearly sho 

What the actual cost due to bad roads is, 2" 
what saving could be made by a general impr 
ment of the common roads is, we believe, bey °! 
the power of any statistician to determine. 

The truth is that a great partsof the “s 0! 
roads” literature which has been circulated ‘1 
such prodigious quantities has fallen flat becs 5° 
of its manifest absurdities: and exaggerat! "5. 


I 
{ 
x 


November 15, 1900. 


ENGINEERING NEWS. 


333 


ydvocates of good roads have ta'ked as if every 
; road, from suburban streets to the little- 
roads in sparsely-settled farming regions, 
. be converted into a macadam‘zed high- 
They have run counter to common sense. 


tra 1 


ntry are much too shrewd and intel igent 
Ms : ceived by arguments of this sort. 

kr ms to us that the fact of greatest im- 
2 which the “good road” boomers have 
# nspicuously failed to grasp is that the 
az rer of every road should depend first of all 
upon the amount of traffic upon it. The pioneer, 
driv ng his train of immigrant wagons across the 
pra does not make any road. He drives 
wl er his teams can find the easiest course. 
Lat n. a few settlers take up lands; and their 
wagons continue to follow the pioneer’s tra'l, 
which is now used enough to make it worth while 
to r away some stones at one place, cord roy 
a swamp at another, and level up a stretch of 
sid | As settlement increases the trave' grows 
and ore radical improvements are demanded. 
The road is relocated to avoid some hills; bridges 
are built; grading is done; ditches are pro- 
vided for drainage. Later still the country be- 
eomes covered with va'uable and productive 
farms; the road becomes, perhaps, a connection 
between populous villages, and it then becemes 
worth while to avoid the mud of the winter and 
spring season by covering the road surface with 
broken stone. Finally, on one part of its course 
a city grows up and the macadam will be replacei 
by a cleaner and more durable covering. 

So far as the cost of hauling alone is concerne4, 
each improvement in the character of the road 
has doubtless effected a reduction; yet each im- 


provement has also necessitated a heavy expendi- 
ture, and has increased the annual cost of mzin- 
tenance: and this cost will not be shou'dered by 
those who have to pay the bills until the t affic 
upon the road is great enough to warrant it. It 
would be absurd for the first settlers to have 
built a macadam road, yet no more absurd thin 
the plan of wholesale road improvement which 
many of the writers on “good roads’ appa’ent'y 
advocate. 

Another conspicuous claim of the ‘‘good roads” 
advocates is that because the annual ex»venditur> 
on highways produces no stone-covered roads, it 
is, therefore, wasted. It is true that a large 
amount of unintelligent and ill-directed work is 
done in the renair and ma‘ntenance of ordinary 
highways; but the same thing may he said of al- 
most any class of public works. On the other 
hand, it is a fact that the expenditure for high- 
way improvement is controlled by the local users 
of the road who are most interested in its results 
The principle of ‘home rule” is carried out to its 
fullest extent. The time.and labor and money 
might be more intelligently expended in many 
cases, but only where the local circumstances 
warrant would it be wise to devote any consider- 
able part of it to stone road construction. 

Of course, if a stone road once built were good 
for all time with less annual expense for repairs 
than a dirt road, the situation would be very dif- 
ferent. If that were true, it wou'd be proper to 
devote as large a portion as possible of the annual 
expenditure on highways to hard road cons‘ruc- 
tion, thus aiming to eventually convert all high- 
ways into macadamized roads. Unfortunately, 
this is not the case. A good macadam road costs 
much more to keep in repair than a dirt road, and 
if it is not kept in repair it rapidly deteriorates 
and becomes for a good part of the year less 
Pleasant to ride over and more destructive to 
horses and vehicles than a dirt road. 

it ought to be entirely clear, therefore, that no 
road should be macadamized unless the traffic it 
will accommodate is sufficient in amount to j’s 1- 
the interest on the cost of the work and the 
annual charge for maintenance. 

We are well aware that the “good roads” boom- 
ers have a whole arsenal of arguments as to the 

rease of population and traffic and the appre- 

‘ion in land values which has taken place in 

*triets in New Jersey and Massachusetts where 
. arge extent of hard roads has been built; but 
‘hese figures represent merely the change of a 
‘.rming region into suburban towns and villages 


as political economy, and the farmers of - 


and market gardens. In such localities traffic has 
rapidly developed coincident with the growth in 
population, but it is absurd to ascribe any con- 
siderable part of either the increase in population 
or. of land values to the good roads. It was really 
these changes that made the road improvement 
work possible. 

So much for the fallacies. Now for the facts 
It is true that the common roads of the country, 
taken as a whole, are by no means what they 
should be. It is true that with the rapid increas» 
in wealth of the farming districts during the past 
four or five years—an increase which there is good 
reason to believe may continue—the way has been 
opened to secure a general improvement in th> 
condition of highways in these portions of the 
country. It is true that the bicycle and the mo- 
ter-vehicle have enormously increased the use of 
the highways for pleasure by residents of towns; 
and cities, and have thus justified a greater ex- 
penditure on road improvement than was wer- 
ranted a decade ago. It is true also that tax- 
payers in cities and towns, for these and other 
reasons, are willing to assist in the improvement 
of country highways, as they were not ten years 
ago. 

But with these facts in mind, what policy 
should be pursued in carrying out road improve- 
ments? What roads should be improved, and how 
should the work be done? 

At present the plan most in favor, where ‘‘state 
aid’ to local road construction has been inaug- 
urated is to build isolated samples of good road 
construction of the most expensive class with the 
expectation that these “object lessons” will in- 
duce the farming community to undertake similar 
works at their own expense. We believe that this 
expectation will seldom be realized. If these 
“sample roads” are located in a community where 
the first cost and the cost of maintenance of first- 
class stone roads can be afforded, they will doub - 
less be imitated; but in an ordinary farming con- 
munity, the expensive stone road which the state 
builds would be regarded about as a present of a 
costly article of luxury would be by a man in 
moderate circumstances. He wil! use and enjoy 
it, but he will not buy more like it if it be really 
beyond his means. 

At the root of this policy of building ‘‘sample 
roads” lies the idea that the farmers do no knov 
what is for their own financial interests, and that 
“good roads” (by which is usually meant expen- 
sive stone roads), will result in sufficient financial 
gain to the farmers to more than counterbalance 
the first cost and the additional cost of main- 
tenance. We believe this idea to be founded on 
just such misleading and fallacious statements 
as that put forth by the Road Inquiry Bureau 
To the general policy of state aid to road im- 
provement, objection can hardly be made. The 
wealth concentrated in the cities ought to bear a 
part of the burden of maintaining and improving 
the public highways. But such state aid should be 
so bestowed as to effect the largest results. 

It is doubtful whether the policy of constructing 
isolated sections of roadway, scattered here and 
there, and all of the most expensive class of con- 
struction, is the wisest one. If a roadway of the 
highest class is to be built, then a location should 
be selected where the traffic justifies it. The 
attempt should be made, moreover, te form con- 
tinuous stretches of roadway connecting pr pu- 
lous centers. A network of such state hizsh- 
ways may thus in time be formed which 
will justify the state’s expenditure upon them by 
their service as general arteries of traffic, apart 
from their use to the immediate locality in which 
they lie. ; 

The work that has been carried on in Massachu- 
setts illustrates our point. When the p licy of 
state highway construction was first adopted 
there, the “sample road” idea seems to have pre- 
vailed. The able Commission which has had 
charge of the work, however, has, in the exercise 
of its discretion, so chosen the roads for improve- 
ment that a few years hence will see the com- 
pletion of a continuous state road extending from 
Boston to Worcester and thence westward to 
Springfield and the Berkshires; another wi!l ex- 
tend from Fitchburg westward to Greenfield; an- 
other will connect Boston and Providence; and a 


continuous road along the shores of Cape Cod ani 
Massachusetts Bay is also in prospect. 

While on roads with sufficient traffic the oli 
adage holds that ‘the best is the cheapest In the 
long run,” it is questionable whether the state 
should confine its work to the construction of 
high-class roads alone. Should not the remote 
farming districts which desire to improve their 
most used roads also receive aid from the state? 
And if this is done should not the road be suited 
in cost and in character to the traffic it has to 
carry? Is it true, as many good roads advocates 
seem to think, that there is nothing between the 
ordinary dirt road and the standard macadam 
construction? If this is really the case, then, the 
outlook for a general improvement in American 
highways is indeed discouraging. Massachusetts 
for example, which is doubtless more wealthy in 
proportion to its area and more thick y populated 
than any other state in the Union has spent near 
ly 2% million dollars to secure only about 250 
miles of state highways. At this rate how many 
years must elapse and how huge an expenditure 
must be made before such a state as New York 
or Virginia or Illinois can cover its territory with 
a complete system of good roads? 

It seems to us that to confine the work of road 
improvement to the construction of high-class 
roads alone, is contrary both to sound engine r- 
ing and to common sense. The great bulk of our 
highways must remain dirt roads, for one or two 
generations at least, if not indefinitely; but a 
great deal can be done to improve their condi- 
tion and facilitate travel over them without re 
sorting to macadam construction. The intelligent 
use of road machines, provision for drainage, re- 
moval of soft mud and replacement with more 
stable material are examples of work which can 
be done at very moderate outlay, and which will 
often repay its cost in decreased expenditure for 
road repairs. Where a road has a large enough 
traffic to justify greater expenditure, gravel top 
dressing can often be applied in glacial regions 
at a small cost; or a narrow telford foundation 
may be placed, where the soil makes such a foun- 
dation advisable. Local conditions will, of course, 
determine local requirements, There are sections 
of the country where the natural soil f' rms an 
admirable road for moderate traffic during the 
greater part of the year. There are others where 
the roads become quagmires at every heavy rain- 
fall, and in such districts of course the need for 
road improvement is far more urgent, and expen- 
diture in this direction is far more justifiable. 

If the state is to do the most for the improve- 
ment of public highways, it ought to aid in the 
improvement of the ordinary highways as well as 
in high-class macadam construction. There are 
thousands of miles of much-traveled highways in 
almost every state on which an expenditure aver- 
aging, perhaps, $500 per mile would produce large 
results, especially if the work were supervised by 
a competent engineer, as would naturally be re- 
quired if the state were to bear part of the cost 
It may be argued that this expenditure would not 
be a permanent improvement like the construction 
of a macadamized road; but the real way to meas- 
ure permanence is by the necessary expenditure 
for maintenance. If either road were left to wear 
out with no expenditure for maintenance for ten 
years, it is a question whether a larger percent- 
age of the expenditure on the costly road or on 
the cheap one would remain intact. 

It must be clearly understood that we are by no 
means arguing against the construction of 
macadam roads. Where the traffic warrants them, 
they are without doubt the road to build. What 
we protest against is the idea that no other class 
of road improvement is worth the attention of en- 
gineers or deserving of aid by the state. 

It cannot escape attention, moreover, that in 
work of this sort the state can secure local co- 
operation as it cannot on the more expensive 
roads. In Massachusetts the state pays three- 
fourths of the cost of the state roads, which aver- 
age nearly $9,000 per mile in cost. 

Suppose that in a state where a much larger 
mileage was to be covered and funds were less 
readily available, it were determined to spend $500 
to $1,000 per mile in improving main highways. 
At such a rate one-half the cost could well be 
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borne by the locality benefited and a given appro- 
priation by the state could be made to ccver a 
large extent of territory. It may perhaps te con- 
tended that such an expenditure is more than 
could be profitably made on ordinary dirt roads. 
If this is the case, make the expenditure less and 
cover a larger territory. The only point we con- 
tend for is that ft is feasible to effect great im- 
provements in ordinary earth roads at a moderate 
expenditure and that it is worth while for the 
state to foster such work by financial and other 
aid. 


LETTERS TO THE EDITOR. 


The Havana Sewerage System.—Correction. 


Sir: The article in Engineering News of Nov. 1, on the 
Sewerage and Paving of Havana, Cuba, states that ‘‘The 
plans for the sewerage of Havana were generally drawn 
up by Mr. D. E. McComb, under Mr. S. M. Gray, acting as 
consulting engineer. While Mr. McComb devised a com- 
bined system of sewerage, Mr. Gray has changed this to a 
complete separate system.”’ In justice both to Mr. Gray 
and to myself, and that our relafions to the work may be 
understood, I desire to state that Mr. Gray's connection 


with the work was subsequent to mine, and was after my - 


plans and report had been presented to the Chief Engineer 

of the Department of Havana. My report did not contem- 

plate the Iinstallat‘on of sewers on the combined system 

throughout, but proposed the combined system for por- 

tions of the territory covered and the separate system for 

other porfions. Very truly, D. E. McComb. 
Washington, D. C., Nov. 1, 1900, 


The San Rafael Sulphur Mine, Mexico. 


Sir: The accompanying drawing is a sketch map of the 
San Rafae] Sulphur Mine, located near Cerritos in the 
Province of San Luis Potosi, Mexico. In view of the primi- 
tive manner in which this mine has been worked and of its 
curious shape I bave thought that a brief description 
might perhaps be of interest to some of your readers. At 
the lowest level this mine is 100 ft. deep and entrance to 
the workings Is gained by a series of winding stairways 
eut out of the solid ore. The workings are ventilated by 
an air shaft reaching to the bottom level and located 52 
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Ene. News 
Sketch Map of the San Rafael Sulphur Mine, Near 
Cerritos, Mexico. 


ff. from the entrance. When the mine was worked by the 
Mexicans the ore was mined from the various chambers 
or rooms and brought to the surface in hide sacks or bags 
on the backs of peons, where it was smelted in a very 
crude manner in primitive smelters. This method of op- 
erating the mine was obviously very slow as it has been 
worked on and off for 50 years, and yet only a very small 
area has been worked out, as may be seen from the 
sketch. 


One of the most interesting and curious features of this 
mine is the method of supporting the roof. The roof sup- 
ports, except in two cases, are circular pillars of ore. The 
two exceptions are as follows: In the northwest chamber 
there is a 5 x 5 ft. square pillar of masonry, and near the 
air shaft there is a circular pillar of masonry. The ma- 
sonry work in these fwo pillars is good and must have 
been tedious and expensive to build since the pillars are 
nearly 75 ft. high. 

The mine is drained by a tunnel or ‘“‘socavon” cut 
through ore and rock for nearly 2,000 ft., to an “‘arroyo.”’ 
This tunnel has a good fall and drains the mine perfectly. 
The amount of work done in this mine, cutting stairways, 
driving the tunnel, building the masonry pillars, efc., for 
the small amount of sulphur removed shows that the cost 
of labor must have been small. The laborers were peons, 
who were paid from 20 cts. to 35 cts. per day, Mexican 
money. 

The survey of this mine was rather difficult owing to 
the winding stairways and narrow passages. For this 
work a pocket compass and tape were used. A transit 
lowered down the air shaft was used to locate the drain- 
age tunnel. The transit work was carried up the tunnel 
to the northwest chamber, where it was tied up with the 
compass survey, and considering the conditions the work 
of the two surveys checked closely. This mine is now 
owned by the Virginia-Carolina Chemical Co., of Rich- 
mond, Va., which will thoroughly develop it. 

Very truly yours, H. L. Cumming, C. E. 

Cerritos, S. L. P., Mexico, Oct. 25, 1900. 


Difficulties in Securing Business in France. 


Sir: During the past year in Paris, where I have 
had charge of a machinery exhibit at the Exposition, I 
have had an excellent opportunity to observe business 
conditions and business methods here; and a few notes 
from my experience may perhaps be of interest to some 
of your readers. 

It is true that there appear to be splendid opportunities 
here for the establishment of profitable enterprises, and 
many American houses have already established success- 
ful branches in Paris. At the same time any firm con- 
templating extension of its business to this fleld should 
understand that the difficulties to be encountered by its 
representatives at the outset are very great. 

The character of the people is so different from the Eng- 
lish, German or American that doing business of any sort 
is uphill work. I attribute it to a lack of courage or the 
disinclination to decide upon and attempt anything which 
is not perfectly familiar. ‘‘Suppose this happens?” “‘it is 
such a departure,” “I have never seen {t done,” are 
common expressions, whereas an American under similar 
circumstances, would say: ‘“‘That is a good idea; I'll try 
it and if it does not work quite as satisfactorily as we 
expect, we will work it out somehow; any way, we will 
make the effort.’"” These people see all the difficulties piled 
up at the start, and entirely forget that these same dif- 
ficulties would, in reality, come one at a time and could 
thus be met and disposed of singly. 

Again, they are too theoretical and will quibble over de- 
tails and lose sight of the results. To illustrate this: One 
man was Interested in one of our machines which was 
turning over at about quarter speed. I casually remarked 
that its normal speed was 150 revolutions per minute. 
“Impossible,” he replied. ‘‘Not at all,” said I, ‘“‘you will 
notice that it is listed in our catalogue at 150 revolutions 
per minute.” He persisted that this was out of the ques- 
tion: so to settle the matter I had my engineer run it at 
200 turns for three or four minutes. Turning with 
the smile of a conqueror, I was met by the remark, ‘Oh, 
well, that is only for a few minutes.’’ The argument that 
we had many machines in operation at that speed had 
no weight. I could not convince him and there was an 
end to It. This, of course, was a somewhat extreme case, 
but it Is characteristic. 

Then, again, engineers of reputation will haggle over 
steam consumption and worry themselves and you to the 
profane stage, while the question of first cost, final re- 
sults, durability and all that makes true efficiency of an 
equipment mildews from neglect. 

Besides this, when once convinced, they are not always 
of the same mind; and when the magnetic influence of 
your logic no longer surrounds them, they lurch out of the 
straight road and fall by the wayside in a quagmire of 
imagined difficulties which necessitate more logic and an 
amount of mental effort sufficient to boil water. 

A fepetition of principles, reasons and powerful argu- 
ments administered about four times, at periods of about a 
month, may or may not bring matters to a head. If it 
does you bear off an order for a machine (on trial). 

Six months of this life would wear six-inch wrinkles 
into the smiling face of the most winning Yankee 
drummer who ever rattled over American rails, especially 
when he realizes that the heads of the firm at home 
know nothing of the labor he is expending and the dif- 
ficulties he is encountering, and suspects that they are ex- 
changing sage remarks on the effect of life in Paris to 
lure examplary young men from the paths of industry 
and devotion to business! 

Truly yours, 

Paris, Oct. 21, 1900. 


“Champ de Mars.”" 


— 
Teaching Mathematics in Engineering - 


Sir: I have followed with Interest your re. 
and the published letters relative to the tea-’ 
ory and practice in schools of engineering. sure 
tions are pertinent for engineering educator in tit 
the inherent faults of our engineering schoo’ 
discussed and the onus is as often laid upon ; . aoe 
mathematics. The trouble is not with th: 
science, but rather with the system in vogu, ity 
versities in contradistinction to that of the sch wi 
nology. 


In our universities, the mathematical wor! 
in charge of teachers who study it “for arf’s - 
than as a tool or means to an end (with due re> 
gentlemen). Pure mathematics and applied 
have divergent alms. The pure mathematician 
the engineer, physicist, and even astronomer. 
debases the science of mathematics to utili: 
Your correspondent, ‘‘Practical’s,’’ idea of the 
tician is quite typical. 

During the first two years of college the en 
neer studies pure mafhematics with the math 
He is introduced to modern algebra, trigono: 
culus, least squares, ete. It fs too often the - 
the hard-headed young American, who is seck 
edge upon a business basis, finding that the su} 
to have liftle practical value, slights them to } 
regret. If the instructor can show this futur: 
man a proper application for these subjects, h: 
that what seemed at first stupidity was more 
lack of interest. 


ools, 


+ 
itoriay 
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‘Now In the fechnical school this is different 
structors are usually men of more or less prac 
perience in engineering who see science and math atirs 
in their true perspective and are able to lead the «: ident 
to appreciate the relative importance of the various steps 
he ts taking which may have bearing upon futur 
tice. The text books are also framed to that en4 


pra 


Bor 
example, Crockett’s ‘‘Trigonometry,” while not depart neg 
or dodging one principle usually taught in that syhie {s 
so arranged that a great many practical cases are (pty 


duced, and the future engineer, seeing that lat: 
profit may accrue for his present expenditure of t!m, 


exert himself upon the study notwithstanding his jnap: 
itude. 


wi) 


Most of our great mathematicians were men of consid 
erable common-sense. Their investigations were nearly 
always prompted by some concrete case in mechanics 
Mathematics properly digested can never harm an engi 
neer. But to use it as a tool, it should be properly as- 
similated and correlated with applied science. 

The writer believes that there is opportunity for many 
of the improvements suggested in your editorial. Along 
this line might be suggested a reversion to more science 
Any one who examines the curricula of our engineering 
schools, will note that there is a gradual elimination of 
pure science with the substitution of technology in ifs 
place. There are the departments of Sanitary, Irrigation 
Ventilation, or Municipal engineering. The professor of 
these departments Invests his subject with a gravity that 
is more apparent than real. Machine design reduces to 
tedious empiricalism what is usually simply applied me- 
chanics. 

Dr. Van Hise, formerly Director of the Geological Sur- 
vey of Michigan, relates how a father, desirous of having 
his son succeed to his business of dyeing took him to Lie- 
big, the chemisf, with instructions to teach the young 
man dyeing. After consideravle remonstrance from the 
chemist as to his ability to teach dyeing, he finally said: 
“Send me your son for three years, and I will teach him 
chemistry. This done, when he goes into your dychouse 
he will know more about the technology of dyeing in a 
few weeks than any man you now have.” 

Upon graduation, the young engineer who has done much 
specializing finds too offen that he is ‘‘sidetracked"’ at the 
start. The need of specialists is subject to economic laws. 
so that he usually must take what comes. Our oldest 
technical institute has maintained a policy from which it 
has not been swerved by the popular demands for special- 
fies. Here the main course is civil engineering, but it is 
made sufficiently elastic to include what is called mechan- 
{eal and electrical engineering, and much science. The 
Clarkson School of Technology also has its civil engineer- 
ing course extended in scope to include much in this line 

The writer recalls how after graduation from a spevial- 
ized course in civil engineering he was given considerable 
work of a mechanical engineering nature, with the result 
that he found himself handicapped by lack of know! dge 
of some of the most elementary principles of mechanism. 
The electrical engineer may often be called upon to (> the 
work of a civil engineer in electric road work or in »ower 
plant design, or the mechanical engineer may go fa> into 
the domain of civil engineering in mill building desig. Yet 
in any one course the essential studies of the other co irses 
are too often reduced to a minimum. The civil engin: ring 
student should be made familiar with the steam ©: cine, 
and the mechanical engineer with the strain in trus- s or 
arches. 

The writer believes that there should be more s «nce 
and well-digested mathematics. With a few exce 005 
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oo technology will take care of itself. If there be any- 
» more, let it be law and finance. 
John H. Griffith. 


»-kson Schocl of Technology, Potsdam, N. Y., 
Nov. 3, 1900. 


What the Engineering Schools Should Teach. 


- [ have read with much interest your remarks and 
of Prof. Johnson on engineering education in your 
< of Oct. 18 and Oct. 25. It has been my duty and 
lege to have more or less to do with ‘‘breaking in’’ a 

. many engineering graduates into practical engineer- 

vork. I have come thus in contact with graduates of 

-: of the American and some European institutions. I 

always found it necessary to put them through about 

ame course of training that I would a high-school 
craluate. Their progress is very much more rapid, but 
th real practical knowledge at the start is almost nil; 

‘yer cannot even add rapidly and correctly. 

pursuaded that the proper sphere of the engineer- 
college is to teach scientific principles and drill them 
oughly into the minds of the students, avoiding spe- 

izing as far as possible and thus lay a broad and sure 

opdation for subsequent practice; they can learn these 
chings to far better advantage in college than anywhere 
eico. It is well to remember that the leading engineers 
of 1940 are students to-day, and no man knows what 
hanges may take place in engineering in forty years. The 
various branches of engineering are so interrelated that 

it is impossible fo separate them completely; see how im- 

portant a knowledge of electricity Is to an engineer now- 

adays; it was not so thirty years ago. 

As to acquiring practical knowledge and skill, if the 
graduate is wise he will accept nothing but a subordinate 
position at first, then he will have to do as he is told any- 
how. He will come in contact with practical men and 
by a vigorous use of his eyes, ears and brains as well as 
his hands, he will attain to the desired proficiency. Prac- 
tice will consist largely of exemplifications of scientific 
principles with which he is already familiar and a great 
deal that is new to him will be things that he might 
have known already if he had only thought of them. 
Practical knowledge consists mostly in the acquisition of 
an immense number of facts which can be learned far 
better by contact with the work and with practical men 
fhan in any school. Another reason why I consider any 
practical instruction that can be given in college to be of 
little value is that engineering practice changes almost 
from day to day, and a method learned at college is apt to 
be obsolete by the time the student has a chance to apply 
it. The most expert engineers get jobs every day that 
they do not know how to do—they have to invent ways to 
do them and then decide among the various ways thus in- 
vented which shall be adopted. The mental training re- 
ceived at college, supplemented by the practical knowl- 
edge and skill acquired in later years, is largely what fits 
them to do this. 

I am inclined to think that a course in engineering should 
embrace as thorough a course as possible in mathemati- 
cal, physical and chemical science, without excluding nat- 
ural science, and including both class and laborafory 
work. The graduate should be able to read technical 
books with reasouable facility in at least two foreign 
languages. In addition, some knowledge of finance and of 
the law relating to contracts and municipal officers will 
always be of great service. A reasonable amount of aes- 
thetic training will certainly not be out of place. There 
is another study which is of vital Interest to every engi- 
neer—I am not aware that any scientific basis for it has 
yet been established, I suppose that will be a part of the 
work of the twentieth century—that study is Man. If any 
scientific principles of human nature are ever discovered, 
they should certain:y be taught in every engineering 
school. A reasonable amount of concrete study in that 
line would Se extremely useful. Other things might be 
added if practicable, but the course should not be over- 
burdened; thoroughness is more important than quantity. 
I know such a course of study as that would hardly ap- 
peal to the average parent, but I think it would be the 
best in the long run. 

College professors have not the time, the ability, nor the 
facilities for teaching practical work, if can best be 
learned by contact with practical men, both directly and 
through the medium of their writings, and by engaging in 
actual work on a commercial scale. This last also ac- 
customs the young man to responsibility, a very impor- 
tant part of his training. 

As to mathematical formulas, it must not be forgotten 
that no branch of knowledge is truly scientific unless it is 
mathematical; that is, unless all its elementary units and 
the relations between them can be accurately determined, 
so that the phenomena of which it treats can be precisely 
measured and compared. Frequently the development of 
® sclence involves much complicated mathematical work. 
' should be borne In mind, however, that mathematics Is 
‘imply a reasoning machine, and the student should ac- 

‘stom himself, so far as possible, to translating the 
"ethematical processes into ordinary logic and expressing 

‘es results In ordinary language. This last is precisely 

“at the practical man does, either consciously or un- 


consciously, so that the professor's formula becomes his 
method with which he has become familiar and can re- 
member much better than any formula. Mathematical 
gymnastics are all right if they serve to explain or illus- 
trate a principle or to fix it in the mind of a student, oth- 
erwise they are useless, except for the mental discipline 
they afford, and this may be easily overvalued. Mathe- 
matics is in any event a means rather than an end. 

A: mathematical mind is absolutely necessary to a suc- 
cesstul engineer, but by a mafhematical mind I mean one 
that has a thorough instinctive appreciation of quantities 
and the relations between them and not one that Is 
crammed with formulas. Very truly yours, 


Willis Whited. 
Pittsburg, Pa., Nov. 7, 1900. 


The Bending Moment in a Circular Girder. 


Sir: In your issue of Sept. 20 a correspondent requests 
a derivation of the bending moment at any point of a 
girder, bent in the form of a circle, resting on four equl- 
distant supports, the points of support being in the same 
horizonfal plane, the girder being uniformly loaded. A 
solution is given below. It is fortunate that the load Is 
uniform; otherwise difficulties would be encountered anal- 
ogous to those arising in the discussion of confinuous 
beams. 

Consider the equilibrium of half the girder, imagining 
it to be cut just to the left of A and B, two of the points 
of support. Let r be the dis- 
tance from O to the center of 
gravity of a section of the 
girder cut by two planes 
through O very close together. 
This point will be a little fur- 
ther out than the center of 
area of the cross section of 
the girder, but if the width of 
the girder is small in com- 
parison with its radii, the dif- 
ference is immaterial. I will 
make the supposition that the 
reactions of the supports act 
at this radius; if gives simpler 
results, and is substantially 
correct. D is the center of 
gravity of the half-ring; then 


oD =——. Also, let W be the 
total weight of the girder and its load. The X and Y co- 
ordinate axes are shown in the figure, the Z axis being 
perpendicular to the plane of the paper at O. 

The forces holding the half-ring in equilibrium are the 
reactions Ra, Rp, Re, at A, B, C, respectively, vertically 
upwards, the weight of half the ring vertically down- 
wards at D, and the internal reactions of the left half of 
the ring on the right half at A and B. Since any sys- 
tem of forces can be reduced to three component rectan- 
gular forces acting at any desired point and three couples 
whose axes are at right angles, we can consider the in- 
ternal reaction at B to be: 

A force parallel to the X axis Ly; 
A couple whose axis of moment 


axisis parallel} « « “ 


Lyi represents a longitudinal compression or tension. 
Le ** horizontal shear. 

Ls 9 “* vertical shear. 

Mi torsion moment. 

Me vertical bending moment. 

Ms ” “ horizontal bending moment. 


From symmetry the internal reaction at A Is: 
A force parallel to the X axis In; 

“ “ La; 


A couple whose {to the X axis of moment — M;; 


“ 


Ww 

From symmetry each of Ra, Rp, and Re is equal to = 

We now apply the six equations of equilibrium: Sum- 
ming the X components gives 2 L, = 0, or L,; = 0. Sum- 
ming the Z components gives 

Ww 
1 

whence Lg = — = w. 


Summing the moments about the Y axis gives 


Ww 2f 
2M,— Re rt 2 = 0; 
whence 
Wr 1 1 
M, = 
4 


The remaining three equations give us nothing. 
Consider, now, the equilibrium of the quarter-ring 
shown in the second figure. The forces acting are Rp 


and Re, the internal reactions 
Ww 
at B and C, and the weight ry 


of the quarfer-ring acting at its 
center of gravity E. Then FE 


2r 
= ED = —. From symme- 


try the internal reactions at C 
are the same as those at A ro- 
tated 90°, hence consist of: 
A force parallel to the X axis, Ly 
¥ la = 0. 
Ls 
A couple 


the X axis of moment — M,; 
axis is parallel t 
Zz “ “ — Msg. 


We now apply the equations of equilibrium. 
Summing the X components gives Lz = 0. 
Summing the moments about the Y axis gives 


2r 


w 


whence M,; = 0. 


The remaining four equations reduce to Identities. 

We have thus shown that fhe internal reaction at B 
consists of a vertical shear Lg, a vertical bending moment 
(that is, one of horizontal axis) M,, and a_hori- 
zontal bending moment Ms. The is yet un- 
determined. Imagining the beam to be cut at B, we must 
consider these fo be external forces. We now proceed to 

; find the stress at any section as 
at P in the third figure. The 
external forces to the left of the 
section are Ls, My, and M, above 
mentioned, the reaction of the 
Support at B, and the weight of 
ka OH ‘@ the are BP acting at its cen- 


/ < 475 ter of gravity G. Then OG = 
. 2rsin 
, and the weight of 
BP Is Ww &,a being measured 
or 2a 


in radians. Taking the components of the external forces 
parallel to O P, P Q, and the Z axis, we find, respectively, 
that at P there is a horizontal shear =< 0, 

A longitudinal tension or compression = 0. 


Wa 
A vertical shear = Ls + Ry, — 
Ww 1 a 


It is here supposed that q@can vary between 0 and —. 


One quadrant being solved, the others follow from sym- 
metry. Taking moments about OP, PQ, and an axis 


through P parallel to the Z axis we find, respectively, that 
at P there is: 


A vertical bending moment 
M = Mz cos a + (Ila + Rp) BS — - GH. 


A horizontal bending moment = Msg. 
A twisting moment 
Wa 
T = — Mg sin (Le + Rp) SP + HP. 
22 
Substituting the values of Le, Rp, and Mg already found, 
and the values of BS, GH, SP and HP from the figure In 
terms of r and q, and making use of the formulas 


2 sin? 4a=1— cosa and 2 sin %acos4 a= sina, 
we find 


Wr Wr 
M = —— (cos a + sin @)— my 
8 2a 
Wr Wra 
T = — (cos a— sin a@— 1) + ——-. 
8 2n 


Wr 4 
M has a maximum value of V2——|I| whena 
n 


when @ equals 0 or . T is zero when @ equals 0, 7 or 


—, has a minimum value of — 0.0053 Wr whena equals 
2 


n 
equals TT and a minimum value of 


70.8°, and a maximum value of + 0.0053 W rwhen q@ 
equals 19.2°. 

It is easy to see that the only undetermined quantity, 
Mg, is equal to zero. For the horizontal bending moment 
being always equal to Mz, if M, does not equal zero the 
ring will be strained into a new circle, larger or smaller, 
according to the sign of M,. But this will change the cir- 
cumference of the circle, and hence must be accompanied 
by a longitudinal tension or compression. But the latter 
has been shown not to exist; hence Ms = 0. 

The preceding determines the straining forces at any 
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point of the girder. It should be noted that the custom- 
ary formulas giving the relations between these straining 
forces and the maximum fiber stresses In straight beams 
would not necessarily apply to this case. If, however, 
the width of the girder is small in comparison with its 
radil, the formulas will be sufficiently accurate. 
G. P. Starkweather. 
Yale University, New Haven, Conn., Sept. 25, 1900. 


Shrinkage of Earth in Embankments. 


Sir: I have noticed with interest,in your issue of Oct. 25, 
Professor Johnson’s arraignment of the Editor of Engi- 
neering News and a certain critic of the Professor's book. 
The Editor of the News is in no mild language condemned 
because he permitted the publication of a letter from an 
engineer of whom Professor Johnson had never heard, and 
whose name indicates a foreign parentage (and what 
American's name aside from an Indian’s does not?), and 
who on that account is, according to Professor Johnson, 
incompetent to criticise American schools of engineering 
or American practice. 

Does Professor Johnson believe that his book is so per- 
fect that no obsolete methods are to be found therein? It 
would be a simple task to disillusion him if he believes 
that to be the case. At present, however, I only want to 
call atfention to an error of fact: On page 441 of his 
“Surveying’’ [468 in the last edition] we find the follow- 
ing rule: 

But a contractor should have his stakes or poles set 
one-fifth (20%) longer than the corresponding fill, so that 


when filled to the fops of these a settlement of one-sixth 
(16%4%) will bring the surface to the required grade. 


I recall one instance at least where an engineer com- 
pelled a contractor to follow the above rule and without 
recompense for the additional earth required which, since 
the earth did not settle appreciably, meant a loss of sev- 
eral thousand dollars to the contractor. The engineer, by 
the way, was another college professor. 

Professor Johnson is hereby challenged to present evi- 
dence showing that an earth embankment constructed as 
embankments ordinarily are by means of horses, wagons, 
and scrapers, ever shrinks 16°%4%. The experience of the 
wrifer is that 2 or 8% is nearer an average shrinkage. 
Professor Johnsou’s rule is probably based upon the ex- 
periments of Elwood Morris (1841) which indicated an 
earth shrinkage of 8 to 15% when taken from a cut and 
placed in a fill; but the Professor has overlooked one 
small factor, to wit: The shrinkage takes place almost 
entirely during construction and not afterwards. It is 
the pounding of hoofs and wheels that compacts the earth 
and not the subsequent action of rains and earth pressure. 

Let pot Professor Johnson think fhat the writer con- 
demns his excellent book as a whole, but let him not re- 
ply that he never heard of the writer before and flatter 
himself that he has thus answered his criticism. The 
writer trembles lest Professor Johnson look up his family 
tree and discover that he has French or Irish blood in 
his veins, and should therefore be debarred from criticism 
of American works! H. P. Gillette. 

Rochester, N Y., Oct. 31, 1900. 


(Proof of the above letter was submitted to Pro- 
fessor Johnson, and we append his reply, as fol- 
lows:—Ed.) 


Sir: Replying to the ‘‘challenge’’ given in the above 
communication, I would respectfully refer the writer to a 
continued article on “‘Shrinkage of Earth Work,’’ by Mr. 
P. J. Flynn, read before the Technical Society of the Pa- 
cific Coast, June 5, 1885, and published in Engineering 
News, May 1 and 8, 1886. This is the paper referred to 
in a footnote in my work on ‘“‘Surveying’’ on the pages 
cited by the writer of the above communication. If he had 
examined the data given in this paper, he probably woula 
not have issued his ‘‘challenge.’* Here are brought to- 
gether a vast number of results of experiments as well as 
rules for allowing tor the swelling and shrinking of earth 
work. The subject is too large a one to enter upon here, 
but is fully discussed in the paper referred to. It is trve 
that few actual measurements have been made of the ac- 
tual swelling of earth work when first dumped and of the 
final shrinkage of fhe same. In preparing this article in 
my book on “Surveying” in 1885-°6, I considered the data 
given in this paper of Mr. Flynn's as the most reliable 
then obtainable. From this I found from careful experi- 
ments made by Mr. Specht, in California, that ordinary 
sandy loam swelled by actual measurements 9.4% when 
first placed in embankment by means of horses and 
scrapers, the volumes being 53,350 cu. yds. in cut, to 58,- 
350 cu. yds. in fill, or an increase of 9.4%. Various and 
sundry authorifies are quoted in this same paper to show 
that the final volume in a settled embankment of clay or 
sandy loam is on the average about 10% less than the 
volume of the cut from which the material was taken. 
Putting these two facts together, as Mr. Flynn does, he 
shows that since the embankment when first completed is 
9% greater in volume than that of the cut, and finally 
shrinks to a volume 10% less than thaf of the cut, that 
the total shrinkage from the time it is first completed 
when built up with horses and scrapers would be about 
19%. He, therefore, states that “in order fo have a per- 


manent depth of 40 ft. after settlement, an embankment 
of the material just described (sandy loam), would re- 
quire to be built 48.5 ff. in depth at first.” Mr. Flynn 
gives this as his best judgment in view of all the facts 
presented. This quotation is taken from the middle of the 
third column on page 289 of the issue of Engineering 
News, May 8, 1886. For fear these values were still a lit- 
fle too high, I reduced them slightly and made my rule 
as follows, which is given in italics: ‘For ordinary clay 
and sandy loam, dumped loosely, the first increase is 
about one-twelfth, and then the settlement about one-sixth 
of this increased volume, leaving a final volume of about 
nine-tenths of the original volume in cut.”’ The authority 
for this Is given in a footnote referring to the paper by 
Mr. Flynn herein quoted. The reader will please ob- 
serve that my rule is also additionally guarded by the ex- 
pression ‘‘dumped loosely.”” While in Mr. Flynn's arti- 
cle he does not usually describe the method of making the 
fill, in one place he speaks of Mr. Specht’s work as hav- 
ing been done by scrapers. In my opinion this alone does 
not sufficiently define the character of the fill for the pur- 
pose of estimating shrinkage, for a deep fill made by a 
scraper in horizontal layers over the entire area, would 
evidently be much better compacted and, therefore, would 
shrink much less, than if the dump were made continu- 
ously from one end and from the grade level. My rule 
also is made to apply to the final shrinkage, which is not 
the shrinkage at the time of the completion of the em- 
bankment, but the shrinkage which will ultimately occur 
in the course of a few years’ time. All engineers are fa- 
miliar with the sags which are found on new lines of rail- 
way on each side of bridges and culverts where there is 
a fill of 10 ft. or more in height. These frequently amount 
to as much as several feet, depending upon the height of 
the embankment, and they necessitate constant adjust- 
ment and grading up for the trackmen for several years 
after the completion of the line. 

Probably in no other kind of earth work is shrinkage 
more carefully attended fo than in the building of levees. 
Here it is the final absolute grade of the top of the levee 
which is significant, and hence the levee embankments 
are always intended to be made high enough to cover the 
shrinkage. These levees are constructed with scrapers 
or wheelbarrows and are also built up in horizontal lay- 
ers, with great care, for the purpose of obtaining solid 


embankments. Notwithstanding the care taken in spread- . 


ing the earth in horizontal courses, and the fact that 
these courses are worked over constantly, a vertical shrink- 
age of 17% is allowed for embankments in clay or loam. 
This is also quoted by Mr. Flynn near the bottom of the 
third column on page 278 of Engineering News, Volume 
XV. From these and other facts given in the article 
above quoted, I think I have offered full justification for 
the rule given in my work on “Surveying.” This rule, as 
in the case of all others, must be applied with judgment 
and its appropriateness in any given case must be deter- 
mined with reference to the character of the material and 
the methods by which it is handled and placed. This 
every engineer must do for himself. In view of-what 
is offered above, and from the fact that this same paper 
by Mr. Flynn is given in the original in my “Surveying” 
in a footnote as authority for the rule, I think my chal- 
lenger is hardly justified in saying ‘‘Professor Johnson’s 
rule is probably based upon experiments of Ellwood Mor- 
ris (1841) which indicated an earth shrinkage of 8 to 15% 
when taken from a cut and placed in a fill.”” 


J. B. Johnson. 
Madison, Wis. Nov. 5, 1900. 


BOOK REVIEWS. 


ENGINEERING STUDIES.—Part II. Roman Stone Arches. 
By Charles Evan Fowler, M. Am. Soc. C. E. Engineer- 
ing News Publishing Co., New York, N. Y. Paper; 7 
x 10% ins.; pp. 15; illustrated. 25 cts. 


The second number of this series of engineering studies, 
like the first, which was published some time ago, relates 
to stone arch bridges, but while the first number referred 
entirely to notable stone arches of modern construction, 
the present number harks back to the days of the Roman 
Empire and the remarkable aqueducts and road bridges 
built by Roman engineers and their immediate successors 
in Southern Europe. Altogether eight different stone arch 
structures are illustrated by well-printed half-tone plates, 
and the bridge shown is in each case concisely described 
and its aesthetic features pointed out. 


REPORT UPON THE EXAMINATION OF RESERVOIR 
SITES IN WYOMING AND COLORADO.—By Hiram 
M. Chittenden, Lieut.-Colonel U. S. Volunteers, Cap- 
tain Corps of Engineers, U. S. A. Being Appendix 
PP of the Annual Report of the Chief of Engineers for 
1898. Washington. D. C. Paper; 5% x 9 ins.; pp. 2815- 
2922: maps and illustrations. 


This report has been already noted in our issue of Oct. 
6, 1898, but Captain Chittenden now informs us that the 
notice caused an extensive demand for the document and 
the entire edition was exhausted. The last Congress or- 
dered a new edition of 3,000 copies to be printed, and 
these are now ready for distribution. Any of our readers 
desiring to secure copies should apply to some member 
of Congress. This report covers not only a detailed ex- 
amination into reservoir sites in the arid and other regions 


in Wyoming and Colorado, but it also discusses { 
struction, natural and artificial reservoirs, flood p- 
cost of work, etc. It is illustrated with maps » , 
and photographs of completed works of this chars 


THE BURIAL OF THE APPRENTICE.—A T- _ 
from Life in a Union Workshop, and other } 
Present Political and Social Problems. By ti 
Cherouny. New York: The Cherouny Printins 
lishing Co. Cloth; 6 x 9 ins.; pp. 193. 75 na 
cloth; 25 cts. in paper. be 

In his preface the author states that this. book 4 

up of a number of papers, written between the y 

and 1900, 

suggesting the abolishment of the custom of de: ' 

the terms of labor through verbal contracts con-! ~ 

individuals and the Introduction of the system of 
the conditions of labor through formal contracts 
by unions of employing and working craftsmen. 


Although written chiefly from the standpoint of ; 
employers and employed, many of the observat! 
suggestions made in this book are of general app|! 
other trades. 


A TFYT-POOK OF THE MECHANICS OF MAT? 
AND OF BEAMS, COLUMNS AND SHAF” R 
Mansfield Merriman, Professor of Civil Engine: ' 
Lehigh University. Ninth edition, revised 
York: John Wilev & Sons. Cloth; 6 x 9 ins.; ; 
illustrated. $400. 


That this text-book should have reached its nj; 1 
tion is sufficient evidence of the wide appreciation the 
value of this treatise to the student. It is especia : 
signed for the use of classes in technical scho: nd 
colleges pursuing an elementary course of study 
resistance of materials and the mechanics of bean 
umns and shafts; its treatment presupposes a goo’ 
ing in mathematics and theoretical mechanics. and 
tended to be accompanied or followed by detailed ex. 
in construction and design. This last edition brin; 
work fully up to the latest theory and practice: new + 
ter has been added relating to the eccentric load): if 
columns, formulas for repeated stresses, spherica) and 
cylindrical rollers, the oscillations of bars and beams 
under impact, etc. 

L’INDEX DU COMMERCE AMERICAIN.—Liste 
scrintive et classifee des membres de T’Assor'o! 
Nationale de Manvfacturiers des Etats-Unis. Arronge: 
pour la Commodite des Acheteurs Etrangers. P!'}9- 
delphia: National Association of Manufacturers. ()0'} 


& x 8% ins.: po. 670. Price, $5 in United States: free to 
foreign business houses. 

The third edition of this American Trade Index {s print 
ed both in French and in English, and an edition of 7509 
copies is now being gratuitously distributed by the Na- 
tional Association of Manufacturers among the princip®! 
business houses in the world. Its sole purpose is to bring 
the members of the Association into close touch with for- 
eign buyers. And to this end the American business 
firms forming the Association are arranged alphabetically 
and from five to twelve lines or more of text are devoted 


to explaining the nature of the business of each. An 
alphabetical list of articles produced by the members of 
the Association is appended, with a list of firms under 


each article; this list is given in both French and Eng 
The value of such a trade index is obvious, as a practical 
means of reaching foreign buyers and consumers. 


THE WINSLOW TABLES.—Diagrams for Calculating the 
Strength of Wood, Steel and Cast-Iron Beams and 
Columns. By Benjamin E. Winslow, Architectural! 
Engineer, Chicago Board of Education. New York: 
The Engineering News Publishing Co. Cloth, 12 x 9% 
ins.; pp. 10; 19 plates. 

The character and purpose of this book is explained by 
the author in his preface as follows: 


The author’s purpose in preparing this work {fs to fur- 
nish to engineers, architects, and others interested in con- 
struction, a rapid and easy means of computing the sizes 
of beams and columns by the use of graphical tables. It 
is believed that this work is the first publication of its 
kind which has aimed to cover the whole ground so as to 
include all ordinary cases that are likely to occur in build- 
ing construction. No attempt has been made to dea! with 
complicated engineering problems or with such as are of 
infrequent occurrence, nor has the author thought it ai- 
visable to recommend the safe working stresses to be used 
in any special case. In order to place the diagrams before 
the public in as practical shape as possible no labor has 
been spared. To increase their accuracy, all the diagrams 
have been reproduced from large drawings, and the pos!- 
tions of all the lines have been repeatedly checke’ over 
with the greatest care. so that their correctness may be 
entirely relied upon. The author has used the tables daily 
for several years, with great saving of time and labor. ‘0 
making calculations of strength for the public school 
buildings of Chicago, and for other buildings of import- 
ance. 


MUNICIPALITIES VS. PRIVATE CORPORATIO™S.— 
Political and Business Management Compared. With 
Tables Showing Cost of Lights Furnished by Pr vate 
Companies and Municipal Plants, a List of Mun’ ‘ina! 
Plants Sold or Abandoned, Experience of Muni: »ali- 
ties, Legal and Editorial Opinions. By M. J. ‘ran- 
cisco. Rutland, Vt.: M. J. Francisco & Son. | per; 
6x 9 ins:: pp. 172; tables. 


The author is pretty well known among those intersted 
in electric lighting plants as a strong opponent © mu- 
nicipal ownership. He states in his preface tha! ‘ter 
“twelve years’ practical experience in electric lig ‘0s 
he sold his plant and that he now has no conn: ‘100, 
direct or indirect, with any electric lighting cor. 0Y. 
Nevertheless, this pamphlet is quite as partis as 
though it were written by an attorney or a stockho’ °° !2 
an electric lighting company, in the midst of a bitte ‘ght 


lish 


? 


N »yember 15, 1900. 


ENGINEERING NEWS. 


337 


che establishment of a competing municipal plant. 
Bu , all his partisanship, the author seems to be sin- 
: . be also seems to have taken much pains to secure 
figures to prove his case, although carefully ex- 
all evidence on the other side. Bearing these 
lin ns im mind, we recommend the pamphlet to all 
a of questions of municipal ownership, as being a 
sentation of the chief arguments against munici- 
ership, accompanied by a well-stocked magazine 
f :nition for this verbal fight, in the way of statis- 
scription of alleged municipal ownership failures 
tations from authors and newspapers. Unfortu- 
there is a general absence of dates and authorities 
reports on municipal failure and for the tables 
which show the comparative cost of private and 
pal ownership. 
.—For Use in Manual Train- 
juate of the Peansy.vania sluseum and School ot 
istrial Art; Instructor ot Drawing in Coruell Uni- 
sity. New York: Jonn Wiley & Sons. Cloth; 9 x 6 
pp. 207; illustrated. $2.50. 
te author entiuies his work freehand perspective, 
eally a treatise on freehand drawing based upon a 
gh understanding of the underlying principles of 
geometry aS applied to perspective, and he uses 
« methods for expiaining these princples so that they 
.» be more readily comprenended. in treating the sub- 
; _ assumes that the s.udent is well grounded in plane 
try, and that a course in model-drawing is used in 
( dion with the principles here set forth, Mr. Wiison 
first discusses and expiaius the terms used in connection 
wi linear perspective, and chen endeavors to tix the 
underlying principles so firmly in the mind of the student 
1. be may dispense with actual construction and by 
ap intelligence analysis of conditions, estimate the position 
of bis guiding poimts sufficiently close for all practical 
purposes. Mr, Wilson, more fully than any preceding 
autuor, treats of the estimation of the perspective values 
of plane angies, and in Caoapier Vi. he explains to the 
dra.tsman tne great importance of being avie to sketch 
in ohand what he would have great ditticulty in finding 
with perspective rules alone, and without some such facil- 
ity he may not be able to obtain the exact conditions of 
the picture wished for, The author shows upon what the 
perspective value of a plane augie depends, and he then 
submits a Classified group of conditions that furnish a key 
whereby the position of any plane angle can be esiab- 
lished and its perspective value obtained. In succeeding 
chapters, he discusses changes of form due to changes oi 
posiions; tangent and intersecting planes; the phenomena 
of shadows; and sketches from working drawings. The 
book is arranged especially with a view to its use in 
schools and under each head are given illustrative exam- 
ples and problems for solution. 
INGINE STS.— Results of over One 
ENGINE and Other lLnvestigations 
on Various Kinds of Steam Engines, Conducied by the 
Author. By Geo. H. Barrus, S. B., M. Am. Soc. M. E., 
etc. New York: D. Van Nostrand Co. Cloth; 8vo.; 
. 339. 00. 
The lea this work has had an experience of 25 
years in engine testing, chiefly among the mills in New 
England, and has accumulated a large fund of information 
in regard to the steam economy of the engines which have 
come under his observation. Much of this information 
be has compiled and arranged in this book. It contains 
quite full reports of tests of 60 engines of different kinds, 
some of them having been tested several times under dif- 
ferent conditions, together with the diagrams obtained 
in each test. The information given in connection with 
each test includes not only the usual figures of dimensions, 
clearance, steam pressure, revolutions, horse-power and 
feed-water consumption, but other figures computed from 
the diagrams, such as pressures at cut-off and at release, 
back-pressure, at mid-stroke, proportion of stroke com- 
pleted at cut-off, and proportion of steam accounted for at 
cut-off and at release. With the report on each engine 
tested there is given a page or so of discussion, explaining 
the conditions under which the test was made, and giving 
reasons, when any are apparent, for deviations from nor- 
mal or expected economy. About two-thirds of the whole 
book is occupied with these reports. Besides them, the 
book contains a chapter on ‘How the Feed-Water Tests 
were Conducted,”’ describing in detail the author's method 
of making tests; also a condensed summary of all the 
tests, arranged under headings of simple, compound and 
triple-expansion engines, a ‘‘Review of Feed-Water Tests,” 
a chapter on Valve Setting, and one on Steam-pipe Dia- 
grams. The “‘Review’’ discusses at length the subjects of 
cylinder condensation and leakage; effect of pressure upon 
economy; effect of speed upon economy; economy of con- 
densing; effect of superheating; reiative economy of simple, 
compound and triple-expansion engines; economy of steam- 
jacketing and reheating in compound engines; and effect 
cf ratio of eylinder areas in compound engines. It is 
Worthy of special note in view of recent discussions of the 
subject of cylinder ratios, that the author states that the 
engines with large ratios of cylinder areas, 7 to 1, show 
more economical results than the others with ratios of be- 
tween 3.5 and 4 to 1. The average gain in economy in 
favor of the larger ratior is about 8%. The lowest feed- 
Water consumption in the whole series of tests, 11.89 Ibs. 


per I. HP. per hour, was obtained with a compound en- 


gine with large cylinder ratios, the figures for triple-expan- 
sion engines, only two of which were tested, being 12.71 
and 12.55 ibs.. The chapter on valve-setting contains a 
large number of diagrams, some of which are curiosities. 
showing extremely bad results due to errors in setting. 
The discussion on cylinder condensation includes a piotte! 
diagram of condensation and leakage for tight or fairly 
tight simple engines using ordinary saturated steam. The 
average curve drawn through the several observations 
shows the condensation and leakage to be about as fol- 
lows for different percentages of cut-off: 
Cut-off, % of stroke..... - 25 10 15 20 25 30 335 42 
Condens. and leakage, %. 60 43 35 29 24 20 17 15 
The book is full of interesting information and will prove 
highly valuable to students of steam-engine practice. We 
note the omission of one table which the author might have 
given, viz., a table showing the comparative economy of 
engines of the single, double and four-valye types of the 
several classes. We have taken the trouble to compile a 
brief table of this kind, omitting the engines having ‘‘con- 
siderable leakage’’ and those greatly underloaded, as fol- 
lows: 


Water per I.HP. 
Tests of per hour. 


16 simple engines, non-condens’g, 4 valve...25.4. to 32.7 
2 single valve. .33 to 36.3 
12 condensing, 4-valve....18.25 to 23 
2 compound engines, non-cond’g, 4-valve... 21.6 and 22.1 
5 single valve. 21.1 to 25 
les = condensing, 4-valve..... 11.9 to 16.3 
single valve. 18.2 and 18.9 
Another omission is a discussion of the total feed-water 
consumption at different loads. But few data on this sub- 
ject are available in the records given, but engines Nos. 
16, 31 and 54 were tested at different loads, and a plotting 
of the total feed-water consumption of these engines indi- 
cates a confirmation of Willans’ law, viz., that the total 
consumption at different loads may be p‘otted in a straight 
line from zero load, showing cylinder condensation and 
leakage, to the most economical load. The test of engine 
No. 31, at six different loads, is especially instructive in 
this respect, since the four tests below the most economical 
load plot in nearly a straight line, as shown in the ac- 
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Feed-water Consumption of a 4-valve (Corliss) Non- 
Condensing Engine at Different Loads. Two 
cylinders, each 16 x 42 ins.; steam pressure, 80 
to 91 Ibs.; revolutions per minute, 85 to 88. 


companying cut, and the two tests at overload may be 
plotted in a line of steeper ascent, which cuts the line 
through the four tests at a point corresponding to about 
250 HP. and a water consumption of 6,250 Ibs. or 25 Ibs. 
per I. HP. per hour. This point is probably that of most 
economical load, and if this be so the diagram shows the 
feed-water consumption at zero load, viz., 2,125 Ibs. per 
hour, to be 34% of the consumption at the most economi- 
cal load. 


THE AUTOMOBILE EXHIBITION AT MADISON SQUARE 
GARDEN, NEW YORK CITY. 


The first annual exhibition of the Automobile 
Club of America was held at the Madison Square 
Garden, in New York city, during the week end- 
ing Nov. 10. Altogether the exhibition was a most 
creditable one. About 30 firms were represented 
by exhibits of complete vehicles, and nearly two- 
dozen others showed autombbile parts, fittings, 
appliances and other accessories used in motor 
vehicle construction, and by the drivers and users 
of such vehicles. The attendance was large, and 
as a spectacle the arrangement of the exhibits 
and of the decorations was satisfactory. Pe:haps 
the most noteworthy impressions to be received 
from the exhibition as a whole were: that the 
building of automobiles has become an indusiry 
of very considerable proportions, and that there 


was a remarkable absence of freak inventions 
Another impression gained, which is, perhaps 
worth mention, was that in an unusual number of 
cases the various types of motor vehicles shown 
had an astonishingly close resemblance to the 
same types of horse-drawn vehicles in use every 
where to-day. 

For the purpose of more detailed description th 
exhibits may be divided into: (1) Steam vehicles: 
(2) gasoline vehicles; (3) electrie vehi les, and (4) 
accessories. Numetically gasoline vehicles pre- 
dominated, steam véhicles came next, and electric 
vehicles last. 

STEAM VEHICLES. 

SYDNEY B. BOWMAN CYCLE CO—This New 
York concern made an exhib’t of both steim and 
electric-propelled vehicles. The steam vehicle 
shown is a light run-about, with trussed axles, 
operated by a double cylinder, 3 x 3'4-in. engine. 
working under a pressure of 140 Ibs. The engine 
has a Stephenson link motion, and the eccentrics 
and all other rapidly moving parts are encased 
and run in oil. The engine has a chain drive t» 
the rear axle. The boiler has a drawn copper 
shell and steel heads, and is provided with 225 
copper tubes. Gasoline is the fuel used, six gal- 
lons being the quantity provided for. The air 
pressure for feeding the gasoline to the burners is 
provided by a power-pump and a pump operated 
from the crossheads is used to supply the boller 

FOSTER AUTOMOBILE MFG. CO.—This Roch 
ester, N. Y., firm exhibits several vehicles, includ- 
ing a run-about and a delivery wagon, the oper- 
ating mechanism of all being essentially the s:me 
The engines are of the double-cylinder, double 
acting type, receiving steam from a standard ver 
tical tubular boiler having from 298 to 356 tubes. 
and operating under a pressure of 225 Ibs. The 
boiler feed pump is operated from the crosshead, 
and there is also an auxiliary hand pump. A hand 
air pump is used to supply the pressure for fred- 
ing the oil to the burners, which are regulated by 
hand from the driver’s seat. The vehicle is mount- 
ed on suspension wheels. 

LOCOMOBILE CO. OF AMERICA.—This New 
York city company had a large exhibit of pleasure 
carriages. Like the vehicles previously mentioned 
the engine used is of the double-cylinder, double- 
acting type, with 2% x 3%-in. cylinders, and Ste- 
phenson link. The boiler construction igs novel in 
the fact that the copper shell is wound with two 
layers of piano wire. The boiler ends are steel, 
and there are 298 \4-in. copper tubes. The boiler 
carries a pressure of from 120 to 140 Ibs., and 
blows off at 225 lbs. An automatic fuel supply 
regulator shuts off the fuel supply at 160 Ibs. 
steam pressure, 


MOBIL‘? CO. OF AMERICA.—This company, 
whose w_rks are located at Tarrytown-on-the- 
Hudson, N. Y., had a remarkably comp ete exhibit 
of pleasure vehicles, and also showed several 
delivery wagons, and a heavy army wagon 
built for carrying men and rations. The motive 
mechanism comprises the standard double-cylin- 
der, double-acting engines, receiving steam from 
a vertical tubular boiler, and calls for no particu- 
lar mention. One of the popular features of this 
company’s exhibit was the running of one of its 
vehicles up a 45% grade. The fuel used is gaso- 
line. 

NEW YORK MOTOR VEHICLE CO.—The ex- 
hibit of this company was notable in the fact 
that it contained the largest and heaviest vehicle 
in the exhibition, an omnibus capable of seating 
20 people. This vehicle is peculiar in having its 
running gear in two parts, one carrying the rear 
or driving wheels, and the other carrying the 
front or steering wheels. The wheels are of wo d. 
with a steel felloe carrying a 4-in. solid tire. Th> 
axles are solid cold-drawn steel, and are fitted 
with roller bearings. The motive mechanism con- 
sists of a 4 x 5 x 7 x 5-in. double-acting com- 
pound engine, arranged with a by-pass to permit 
live steam to be turned into the low-pressure cyl- 
inder. This engine, which, with the boiler, is lo- 
cated nearly directly over the front wheels, has 
a chain drive to a countershaft located about 
midway of the vehicle. Two chain drives run from 
this countershaft to the rear wheels. The boiler 
used is a radical departure from the standard ver- 
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tical tube type. It is of the water tube type. Briefly 
described, it consists of a hollow drawn-steel core 
provided with some 900 exterior tubes arranged 
as shown below. This boiler has 400 sq. ft. 
of heating surface, and operates under a pressur: 
of from 160 to 180 Ibs. The boiler feed consists of 
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a siphon arrangement, and the feeding of the ker- 
osene fuel to the burners is controlled automati- 
cally, being shut off when the boiler pressure 
reaches a certain amount. The boiler and engine 
can develop about 25 HP. 

OVERMAN AUTOMOBILE CO.—The works of 
this company are at Chicopee, Mass. It exhibited 
a 750-lb. run-about, with steel tube frame, oper- 
ated by a double-cylinder, double-acting, 24% x 3- 
in. engine, receiving steam from a 400-tube steel 
boiler of the standard vertical tube type. A nov- 
elty in this vehicle is the exhaust arrangement. 
The steam passes through the running frame into 
a transverse tube located at the front and having 
numerous small orifices to dissipate the steam va- 
por. Steam is used up to 205 Ibs. pressure, at 
which it blows off and forces more water into the 
boiler. An additional blow-off is provided for 215 
lbs. pressure, and should the water run low the 
melting of a fusible plug extinguishes the burner. 
The boiler feed and fuel pressure are regulated 
automatically, but there are emergency hand ap- 
pliances. 

STANLEY MFG. CO.—This company, whose 
works are at Boston, Mass., showed two heavy 
vehicles, a stanhope and a delivery wagon, oper- 
ated by a McKay compound engine, with a by- 
pass arrangement for throwing live steam into the 
low-pressure cylinder for heavy duty. This en- 
gine has 2% x 3% ins. x 4-in. stroke cylinders, 
and receives steam from a vertical tube boiler 
having a steel sheH and copper tubes. There are 
248 14-in. tubes giving 44 sq. ft. of heating sur- 
face. Gasoline fuel is used. 

STEAMOBILE CO.—Tihs company’s works are 
located at Keene, N. H., and it exhibited a run- 
about of ordinary construction operated by a 
double-cylinder, double-acting engine receiving 
steam from an upright fire-tube boiler operating 
at 160 Ibs. pressure. Automatic boiler feed and 
fuel supply pumps are used. The boiler feed pump 
is so devised that at high water a by-pass is 
opened allowing the pump, which acts continu- 
ously, to circulate the water back to the tank, 
while at low water it cuts off the fuel supply. 
Enough water and fuel are carried for a 75-mile 
run. 


STEAM VEHICLE CO.—This Reading, Pa., 
company exhibited several vehicles, including a 
delivery wagon, all having steel tube frames and 
suspension wheels. The motive machinery con- 
sists of a double-cylinder, double-acting engine, 
taking steam from an upright fire-tube boiler of 
standard construction. The boiler is of steel, with 
365 tubes, and has a capacity of 7 HP. Gasoline 
fuel is used. 

SUMMARY.—A general summary of the preced- 
ing descriptions of steam vehicles brings out 
chiefly the fact that at present the standard steam 
vehicle motor equipment is an upright or vertical 
fire-tube boiler, and a double-cylinder, double-act- 
ing engine. Only two of the vehicles exhibited 
had a boiler of different construction, and only 
two had other types of engines, the engine in both 
these cases being compound, with a by-pass ar- 
rangement for turning live steam into the low- 
pressure cylinder. Of the two boilers which were 
not of the upright fire-tube type, one was the 
Climax boiler, already mentioned (Fig. 1), and 
one was the sectional water-tube boiler used on 
the single steam vehicle exhibited by the American 
Bicycle Co. This boiler consisted of eight sections 
of tubes staggered and interwinding with each 
other, and each section capable of being removed 
independent of the others. Automatic mechanical 
control of the boiler feed and fuel feed is nearly 
universal, but supplementary hand apparatus for 
both these purposes are usually provided. The 
operating steam pressure usually runs from 12) 
to 160 lbs., with blow-offs set at from 200 to 
225 Ibs. 

GASOLINE VEHICLES. 

Of the 30 firms exhibiting complete vehicles, 16 
firms showed gasoline vehicles. The Autocar Co., 
of Ardmore, Pa., exhibited three vehicles in which 
the cylinders of the two-cylinder gasoline motor 
were placed on the opposite sides of a longitudinal 
shaft, at right angles to the driving shaft. The 
vehicles shown by the Canda Mfg. Co., of Car- 
teret, N. J., also had their motor shafts arranged 
at right angles to the driving shafts. The De 
Dion-Bouton Motorette Co., of Brooklyn, N. Y., 
presented a meritorious novelty in their practice 
of attaching the entire steering and motor mechan- 
ism to the running gear, so that this part of the 
vehicle forms a separate and independent unit to 
which any form of body may be applied. Speak- 
ing more generally, the most commonly used mo- 
tors are the De Dion and the Otto. Generally 
change speed gears are employed, and these are 
arranged in a great variety of ways, each maker 
having some special wrinkle of his own upon 
which he based a claim of superiority for one rea- 
son or another. In cylinder cooling the a'most 
universal practice is to use water, but the Knox 
Automobile Co., of Springfield, Mass., exhibit an 
air-cooled motor of special construction. Another 
novelty in this direction is the arrangement of the 
Daimler Mfg. Co., of Long Island City, N. Y., by 
which a fan on the motor shaft forces a current 
of air through the tubes of the water tank to keep 
it cool. The names of the companies exhibiting 
gasoline vehicles, in addition to those mentioned, 
were: Automobile Co. of America; Duryea Motor 
Co., Reading, Pa.; International Motor Carriage 
Co., Stamford, Conn.; Ohio Automobile Co., War- 
ren, O.; Peerless Mfg. Co., Cleveland, O.; John T. 
Robinson & Co, Hyde Park, Mass; St. Louis Mo- 
tor Carriage Co., St. Louis, Mo.; Springfield Cor- 
nice Works, Springfield, Mass.; Upton Machine 
Co., New York city; Winton Motor Carriage Co., 
Cleveland, O., and Waltham Mfg. Co., Wa!tham, 
Mass. 

BLECTRIC VEHICLES. 


BAKER MOTOR VEHICLE CO.—This Cleve- 
land, O., firm showed a remarkably light run- 
about, its weight being only 5380 lbs. The running 
gear consisted of a-steel tube frame and suspen- 
sion wheels. The battery used consisted of ten 
cells, and the motor was a double-wound machine 
operating at 4,000 revolutions per minute. A 
chain drive runs from the reducing gear to the 
rear axle. The controller has knife-switch con- 
tacts, and two variations of speed are secured by 
throwing the controller hand'e forward into two 
positions. For reversing the machine there is an 
interlocked reverse switch, which prevents the re- 


versing of the controller handle without « ' 
at the cut-off point. 
NATIONAL AUTOMOBILE & ELECT: 
—This Indianapolis, Ind., firm exhibited a 
of vehicles, including a light run-abou: 
heavy dray. In the lighter vehicles th. 
are hung over the rear axle, and in the 
vehicles they are hung from the reach. \ 
feature of the mechanism is a combinat!. 
gency switch, lock switch and electric bra 
ated by the same lever. In all but the v. 
vehicles wooden wheels are used. 


RIKER MOTOR VEHICLE CO.—Thi: 
whose works are at Elizabeth, N. J., had 
large exhibit, including notably a 20-pa 
omnibus and a 5-ton truck, with severa| 
trucks, delivery wagons, and omnibuses. 
double motors used are attached to the rx 
and braced to the reach; and have a compe: 
gear. They are enclosed in water-proof an: 
proof cases. Generally the batteries are ar; 
in groups, and variations in speed are 0}, 
by varying the coupling of the different ¢ 
Each driving wheel is provided with a brak 

WOODS MOTOR VEHICLE CO.—This © 
firm showed a veriety of machines, includ 
brougham and hansom cab, all very hands 
finished. Double motor drive is employe, + 
motors being braced to the reach and support 
over the rear axle. The motors are series wound. 
and variations of speed from 6 to 22 miles 
hour are secured by varying the connections o; 
the motor. Generally 40-cell batteries of the Wij- 
lard or Helios-Upton type are used. 

ELECTRIC VEHICLE CO.—This company ex- 
hibited 18 vehicles of the “Columbia” type, in- 
cluding run-abouts, broughams, hansoms, omni- 
buses, and delivery wagons. In all cases a double 
motor equipment is provided, the motors being 
supported on the rear axle. The controllers are of 
the Lewis parallel type, and are located under the 
driver's seat. In the heavier vehicles the battery 
is hung under the body, but in the lighter vehicles 
they are within the body. 
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A NEW SPEED-CHANGING GEAR. 


The value of a power transmitting device, which 
while receiving power at a constant rate would be 
able to overcome a varying resistance, has long 
been recognized. All speed changing gears here- 
tofore devised, however, have been complicated 
affairs. Most of them have transmitted the power 
through rolling contacts or by belts operating 
upon conical pulleys, and such devices are not 
reliable in operation and soon wear out. 

The speed-changing gear that we are about t) 
describe is positive in its action, comparatively 
simple in its construction and it may be so ar- 
ranged as to operate automatically. We will be- 
gin our description by explaining the principles 
upon which it works. 

Imagine a driving shaft and a driven shaft 
which lie in the same line, that is, they are con- 
centric. Between their adjoining ends place a 
disk, supported by a bearing on its periphery in 
such @ way that the center of the disk may be 
held concentric to the shafts or may be moved 
to an eccentric position. Now, upon the driving 
shaft mount three arms, each of which is free 
to turn loosely on the shaft in one direction, but 
is prevented by a pawl and ratchet, cam clutch 
or other similar device from turning in the op- 
posite direction. Each of these arms Is to be pro- 
vided with a radial slot fitting over a pin on the 
intermediate disk. The three pins on the disk are 
parallel to its axis, and are fixed equiang:!irly 
upon its circumference. 

Supposing now that the disk is concentric with 
the driving shaft and that the latter is turned in 
such a direction that the clutches take hold, the 
disk will be carried around at the same rat is 
the shaft. What happens when the disk is moved 
to an eccentric position can best be shown by a 
diagram. 

Referring to Fig. 1, O is the center of the ¢rv- 
ing shaft, which is turning at a uniform rate in 
the direction indicated by the arrow. Upon it are 
mounted the three arms 1 m n engaging the t).:°e 
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ing rs) upon the intermediate disk, whose cen- 
ita Now it will be evident that while m, 
pe ie _is moving through the angle AO B 
ill through the are corresponding to the 
rw. <3, which is greater than A O B. Hence, 
move with a higher rate of rotation 
can tt -iving shaft. In the positions shown 
a’ on and 1 will not engage, since those 
pes . eing dragged around by the disk at a 


r than that of the shaft. 


Fig. 3. 
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Figs. 1, 2 and 3.—Diagrams Explaining the Dieterich 
Variable Power-Transmitting Gear. 


The second or driven shaft is provided with 
three arms similar in all respects to 1, m and n, 
‘xcept that their pawls point in the opposite di- 
rection. Their slots engage three pins upon the 
side of the disk. What will happen to the driven 
shaft when the intermediate disk rotates may be 
understood by imagining the disk In Fig. 1 to ro- 
tate backwards. The clutching will take place 
upon the lower side of the shaft and the shaft wili 
be driven at a rate of speed higher than that of 
the disk. It will thus be seen that in normal 
‘peration, when the disk is eccentric to the shafts, 
‘he disk will rotate faster than the driving shaft 
and that it will drive the second shaft at a still 
higher rate. It will be noticed that while the 
‘peed of the disk is higher than that of the driv- 
ing shaft, it is not uniform even when the speed 
{the lattcr is so, If in Fig. 2 we represent the 
iniform speed of the driving shaft by the straight 
ine ¢ d, the motion of the disk will be represented 
by the wavy line f g, the interval from f to g being 
a whole r-volution of the disk. Likewise, if the 
‘isk Were \5 rotate at a uniform speed, the mo- 
‘on of the driven shaft would be represented by 
the Wavy J. By rightly proportioning the 


parts of the mechanism and placing the pins on 
the two sides of the disk at the proper angles 
from each other, the irregularities may be bal- 
anced one against the other, and then when the 
driving shaft is moving at a uniform speed the 
driven shaft will also move at an approximately 
uniform. but higher speed. When the disk is 
concentric with the shafts all three wil turn in 
synchronism, The ratio of transformation, tnen, 
may be varied from unity to any value permitted 
by the proportions of the parts of the apparatus. 

Having now explained how the speed ratio may 
be varied by this device, we will show how it may 
be made to change automatically, according to 
the character of tne load. Replace the pin and 
slot connection by a toggle joint, as in Fig. 3, and 
suppose the center X of the disk constrained tv 
move in a straight line passing througn O. It 
will be seen then that, with the direction of rota- 
uon as shown, the arm m, which is suppvsed to be 
attached to the driving shaft, will have a ten- 
dency to drag by the link connecting it to the 
pin r the intermediate disk to a _ pusition of 
greater eccentricity, and that this tendency will 
be the greater the nearer the disk is to concen- 
tricity. On the other hand, the arm t, which is 
supposed to be attached to the driven shaft, wiil 
have a tendency to drag the disk back to con- 
centricity, and that tendency will be the greater 
the farther the disk is from concentricity. That 
is, if the load is light, the influence of the arm in 
will predominate, the disk will be dragged out- 
wards and the ratio of speed transformation will 
be increased. But when the load is heavy the in- 
tluence of the arm t will predominate and the disk 
will be brought towards concentricity, or the posi- 
tion of unit speed ratio. For intermediate loads 
it will take up some intermediate position. 

Thus we may suppose this gear to be included 
in the power transmitting parts of a bicycle. 
When going on a good and level road the disk 
would be at a position giving a high speed ratio, 
but as soon as a hill or heavy road were encoun- 
tered the disk would move back towards the cen- 
ter and the rider would be able to continue ped- 
allingat thesame rate and exerting the sameforce 
as before, although his speed would be slower. In 
the same way the device could be applied to a 
motor vehicle driven by a gasoline or other motor. 
It may be noted, also, that provision may be made 
for locking the disk in any desired position, thus 
fixing the ratio of transformation. 

The inventor of this device, Mr. L. M. Dieterich, 
of Hartford, Conn., has constructed a number of 
models and has equipped three or four bicycles to 
operate with automatically variable power-trans- 
mission. The variable-ratio gear of one of these 
is shown in Fig. 4. The entire mechanism is 
contained within the hub of the rear wheel. At 
1 is the rear sprocket, which is attached firmly to 
the cup-shaped part 2. The latter drives by rol- 
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Fig. Section of Bicycle Hub Pro- 
vided with Dieterich Gear. (Half Size.) 


ler clutches, one of which is shown at 3, three 
rings. Fig. & shows one of these rings by itself. 
Each ring is connected by a link to the part 4, 
which is shown more plainly by itself in Fig. 6. 
This is in turn connected by three links to three 
rings on the right-hand side. These grip by roller 
clutches with the part 8, which is rigidly con- 
nected to the hub of the wheel. 

To make this clearer, according to our phrase- 
ology above, 1 is the driving shaft, the rings take 


the place of the driving and driven arms, 4 is the 
intermediate disk to which the latter are con- 
nected by links and 8 is the driven shaft. The 
part 4 is so mounted that it may be shifted near- 
er to or farther from concentricity. This may be 
allowed to take place automatically, or it may be 
done by the rider from his seat. It is accom- 
plished by the partial rotation of the part 5 about 
the shaft with respect to the parts 6 and 7. In 
order that this may be done by the rider, a pro- 
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Fig. 7. 
Figs. 5, 6 and 7.—Details from Fig. 4. 


(Half Size.) 


jection on 5 extends through a circular slot in 7 
concentric with the shaft; 7 is shown in detail in 
Fig. 7. 

For certain purposes, as for driving a lathe, it 
may he advantageous to dispense with the toggle 
joints on one side of the intermediate disk and to 
counteract the pull of the other set of toggles by 
a spring. 

For the material used in preparing this article 
we are indebted to Mr. Dieterich. The invention, 
known as the Dieterich gear, is controlled ani is 
being placed upon the market by the Dieterich 
Gear Co., of Hartford, Conn. 


THE PNEUMATIC CAISSON FOUNDATIONS FOR THE 
BROAD-EXCHANGE BUILDING, NEW YORK CITY. 
(With two-page plate.) 

The Broad-Exchange Building, now und:«r con- 
struction at the corner of Broad St. and Exchange 
Place, in New York city, will be the largest office 
building in the United States. It wi!l be 23 stories, 
or 286 ft., high above the street and will cover an 
irregular area of about 27,000 sq. ft., with frontages 
of 236 ft. on Exchange Place and of 106% ft. on 
Broad St, and with a wing about 100 ft. long and 
35 ft. wide extending south toward Beaver St. The 
exact dimensions of the ground plan are shown by 
Fig. 1. Altogether there will be 10,000 tons of 
steel employed in the framework, which will be 
inclosed with walls of granite to the top of the 
first story, of Indiana limestone to the top of the 
third story, and of brick and terra cotta for the 
remainder of the height. The framework will be 
carried by 100 lines of columns, each founded on 
a separate steel caisson sunk either to bedrock 
or to the hardpan overlying it. The large number 


4 
4° 
| 
~~. \ | 
~ | \ j 
| >\ / \ 
| / 
/ . | 
\ 
2 
Fig.1. WY 
f~ g 
32 i 
m | \ ©) } } 
Si \ Ge / 
X, 
/ 
\. 
| 
S 
Cia, | j 
ZA | Rings 
NE 
gaz, om § = 
UN 
| 
1 
n 


340 


ENGINEERING NEWS. 


of caissons which were sunk and the extreme 
celerity with which, under the conditions, this 
work was done, make the foundation construction 
of particular interest, and we present here a de- 
scription of the apparatus and methods of work 
employed. In a future issue we shall endeavor to 
give similar details of the steel frame construc- 
tion, 
PRELIMINARY WORK. 

The foundation work of the Broad-Exchange 
Building is of interest, not so much for its char- 
acter, which was not particularly novel, as it is for 
its extent and for the difficulties which resulted 
from the short time availab’e for carrying it out. 
To make these matters clear it is necessary to set 
forth the actual conditions in some detail. 

The Broad-Exchange Building is being built for 


~ 


5953 


disposed to endure patiently. Accordingly the en- 
gineering studies were begun without know ng at 
all what the final plans of the architects would be. 
It is obvious that these studies had to be in a great 
measure of a tentative character. 

The first act was to adopt a tentative plan 
calling for 106 lines of columns, and to estimate 
and assume the column loads. This work gave 
something of a definite basis upon which to besin 
studies of a foundation plan. The general con- 
tractors had had in mind using pile foundations, 
but before adopting this construction it was de- 
cided to make a comparative study of several 
types of construction. The next work, tl erefore, 
was to design and to estimate the costs and rela- 
tive advantages of pile foundations, foundations 
consisting of steel cylinders filled with c.ncrete 
and of foundations consisting of pneumatic stcel 
caisscns filled with concrete. As the resu't of 
these comparative studies a rep rt wes pre en ed 
on May 23, in which the use of pneumatic ca-sson, 
foundations was advised. This decision was ac- 
cepted by the general contiactors and, stited 
briefly, was influenced by the following consider- 
ations: 

(1) By using pneumatic caissons comparatively 
certain results in the time required for the work 
were ensured. Some of the material penetrated 
was exceedingly unstable; it was quite certain 
that pneumatic caissons could be sunk through 
this material without danger of unforeseen delays, 
but there was no such certainty if either of the 
other forms of construction were adopted. (2) By 
using pneumatic caissons the good characier of 
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FIG. 1.—FIRST FLOOR PLAN OF BROAD EXCHANGE BUILDING, NEW YORK CITY. 


Clinton & Russell, New York City, Architects. 


a syndicate of New York capitalists, the general 
contractors being the George A. Fuller Co., of 
New York city. The contract called for the com- 
pletion of the building ready for the tenants by 
May 1, 1901. On May 1, 1900, the work was placed 
in thehands of Clinton& Russell,of New York city, 
as architects, and of Purdy & Henderson, of New 
Yorkcity,as structural engineeers.So far as actual 
construction was concerned, therefore, the condi- 
tion of affairs was that, not a line of the plans had 
been placed on paper twelve months previous to 
the day set for the tenants to move into the build- 
ing. Evidently the utmost haste was imperative. 
Furthermore, it must be remembered that this 
haste was necessary at a time when the rush of 
work had placed all of the large steel mills be- 
hindhand with their orders, and that large quan- 
tities of steel work were the first materials needed 
for the beginning of construction. 

The problem was a twofold one; plans had to 
be prepared in a remarkably short time,and meih- 
ods had to be devised to secure the manufactured 
materials to put these plans into material 
form in the building. Under ordinary condi- 
tions the engineers would have waitei un- 
til the architects had settled upon at ‘east the 
general layout of the building before bezinning 
work, but to follow this precedent in this instance 
would have necessitated a delay which, although 
it was short, neither they nor the architects were 


Purdy & Henderson, New York City, Engineers. 


the foundation work could be ensured beyond a 
doubt, and this was not possible if either of the 
other constructions was employed. (3) The repu- 
tation of pneumatic caisson foundations for ex- 
cellency was considered to be a material advan- 
tage to the builders and owners from a busines; 
standpoint. There was also another consideration 
which influenced the selection of pneumatic cais- 
sons, and this was that whatever style of founda- 
tion might be adopted for the other columns, 
those coming on the party lines would have to be 
founded on pneumatic caissons in order to pre- 
vent disturbing the foundations of the adjac:nt 
buildings. 

With the consent of the general contractcrs to 
this use of pneumatic caisson foundations cne 
factor of the problem had been disposed of. By 
this time the architects had determined in a 
general way the_lay-out of the building, ani it 
was possible to decide approximately upon 
the number of columns to be employed. It 
was not possible, however, to locate’ these 
columns definitely, and hence their exact !oad- 
ing could not be calculated. From the data avail- 
able, however, two things were certain: (1) that 
the number of columns to be provided with f un- 
dations would be at least 1(0, and (2) that the 
loads on these columns would run between a cer- 
tain maximum and minimum. Obviously, there- 
fore, if a typical caisson should be designed 


Vol. XLIV, 
which could be made in a numbe, 
tween those required for the kno, 
and minimum loads, it would be pos: lis 
a@ number of each size in adv. 
finite knowledge where each was ; ‘ o 


and yet with the certainty that they 
used somewhere. There was very 
such a mode of procedure, and the ea) 
manufacture which it made possib| 
portant advantage. 

The column caissons were, th: 
vided into two classes. The firs, 
prised the cassions for the wall colu 
party lines, which required cpecia 
each instance, and could not, there 
signed until the location and loading 
umns which they were to carry we; 
known. The second class comprised a 
of the columns not c.ming on party |i nd ft 
which a typical general design of 
possible. The typical design of caiss 
was a cylindrical caisson of steel; th. Léters 
were fixed at 7, 7%, 8, 8%, ¥9 and Th. 
next step was to secure some one why 
ufacture these steel caissons quickly 
immediate manufacture and del.very 
the large steel works was found to be 


question, and a search was begun 4 z tl 

smaller concerns capable of handling work 
This search proved unusually success!) A con- 
tract was made with the Lukens Roli 
of Coatesville, Pa., to roll the steel she: n thr a 


days, and with the Coatesville Boile: 
begin the delivery of the cai-sons in 
from the date that the steel shects we: 
ered to them, providing they were fur: ed th 
I-beam bracing, which they could not m .nufae- 
ture, at once ani in shape ready for ws To ge- 
cure the I-beam bracing the eng-.neers went to a 
number of places wherever a small lot could be 
obtained, and to ensure its prompt delivery to t} 
Coatesville Boiler Co. a man was sent on the ca 
with every lot to prevent any held-up of the ship- 
ment by the railways. 

Shortly after the order for the manufacture of 
the caissons had been given, the archi ects pre- 
sented a definite plan of the building. This plan 
enabled the engineers to begin the definte de- 
sign of the steel work, and the plans were far 
enough advanced by the time the first delivery of 
caissons was made, to enable them to be lo-atei 
at once, and the sinking begun. Before describ- 
ing the work of sinking the caissons, the genera 
character of the foundation construction and the 
details of the caisson construction wi!) be de- 
scribed and illustrated. 


GENERAL PLAN OF FOUNDATIONS. 


The foundations were designed upon the gen 
eral plan that each line of columns should have 
its individual caisson foundation. The plan as 
worked out is shown by Fig. 2. Al the cai-sons 
except those located along a portion of the souta 
and west party lines are cylindrical and carry 
the column footings concentric with their fop 
The party wall caissons are rectangu.ar with 
their longer sides parallel to the party ine. As 
will be seen the cylindrical caissons vary from 7 
ft. to 9% ft. in diameter, the greiter number 
being of the smaller size. They are filled with 
concrete to the top, and most of them 4's) have 4 
granite capping the full size of the caisson. Th 
column bases are circular in plan and ®ve bolted 
directly to the caisson masonry. 

In the case of the rectangular caissons the 
column loads are distributed to the » nry by 
means of I-beam grillages, as shown by ‘he vari- 
ous sectional elevations of Fig. 2. The st com- 
plicated of these distributing girder 
that for the group of columns at the ith en 
of the wing, an enlarged plan of whi: shown 
by Fig. 3. A sectional e’evation of ' sys.e1 
is shown by Fig. 2. The two bays 0: nels b°- 
tween columns Nos. 78, 79 and 80, hee as 
tem of wind bracing cons‘sting of races 
channels. 


CAISSON CONSTRUCTION 

Details of the caissons are shown Be cl 
and 5. Fig. 4 shows one of the 7-f' 
caissons, but the congtruction of thos larcel 
diameter is practically the same. Fo » shows 
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of the rectangular caissons; the others, ex- 
»t one, No. 98, which is of trapizoice] form, 


are exalt like this except in dimensions. All 
the caissons were built of medium steel 5-16-in. 
thick for the caisson proper and \-in. thick for 
the cofferdam portion. The caissons all have 
reinforced cutting edges and a working cham- 


per 6 ft. 6 ins. high. The minor details of con- 


struction are clearly shown by the drawings. 
METHODS OF WORK. 


porings made at ten different points over the 
foundation area showed first a layer of filling 
from 2 ft. to 6 ft. thick overlying a layer of fine 
sand or fine sand and clay mixed, which extended 
to hard-pan at an average depth of about 40 ft. 
below the street surface. The fine sand and 
clay mixed proved to be a very unstable material; 
when wet it ran almost as freely 2s water. The 
hard-pan was, however, of the firmest and most 
stable character, being practically a rock, ani 
directly below it came the gneiss bedrock. Upon 
the showing made by the borings general in- 
structions were drawn for the sinking of the cais- 
sions, which were, somewhat condensei, as fol- 
lows: 


If the hard-pan over the rock is not more than 6 ft. 
deep, the shaft should be open to the bottom and cleaned 
out so that the concrete shall have a perfect bearing on 
the clean rock. If the rock is not more than about 1 ft. 
out of level and the hard-pan is about 2 ft. thick or more, 
the conerete can be placed directly on the rock. If the 
hard-pan is thin or there is none, and the face of the 
rock is generally even, it must be leveled off or cut or 
shaped in some way so that it will resist any tendency 
to lateral displacement. If the rock is very uneven it 
must be leveled off or channeled or fixed in some good 
way to afford a satisfactory footing for the concrete shaft, 
not ouly for the direct load it must carry, but also to re- 
sist any tendency to lateral displacement. 

If rock is not found after the excavation has been 
carried fully 4 ft. into good hard-pan, drive a crowbar, in 
not less than two places, to locate the rock. If it is found 
within 2 ft., excavate out the hard-pan to a secure bear- 
ing on the rock. If it is not found, clean out a footing on 
the hard-pan over an area somewhat larger on all sides 
than the size of the cutting edge of the caisson, as given 
in the schedule below: 


on 


7-ft. diameter must be excavated . ins. more all sides. 


By this schedule of enlargement the bearinz 
area of the caisson masonry was increased from 
39° for the 7%-ft. caissons to 49% for the 9'4-ft. 
caissons, 

The contract for the pneumatic work in sink- 
ing the caissons was awarded to the Engine: r- 
ing Contract Co., of New York city. The genera! 
contractors located the caissons, set them up 
ready for sinking, furnished the concrete, ani 
supplied the derricks and hoisting machinery; the 
Engineering Contract Co. furnished the com- 
pressed air, the steam power and the labor, and 
sunk the caissons and placed the concrete under 
pressure. The concreting in the open was don> 
by the general contractors. The engineers 
checked the location of the caissons and watchel 
that they were kept plumb. Their engineer in 
charge also went into each caisson to see that 
the excavation had been properly finished an! 
also supervised the placing of the concrete. Wi 4 
this brief explanation of the apportionment of 
the work, it will be described as a single task to 
avoid confusion. 

The bottom of the foundation excavaticn was 
about 15 ft. below the street surface, and at 
the level of the street surface a strong timter 
platform was built covering the whole area. The 
caissons and all structural material for the 
foundations were unloaded onto this platform 
and it also carried the power plant and machin- 
ery. Chutes, stairways and traps at various 
points in the platform allowed the materials to 
be sent below as they were needed. 

The air compressor p!ant for the caisscn work 
consisted of two 16-24 x 12-18-in. Ingersoll-Ser- 
seant air compressors, supplied with steam by a 
‘-in. pipe from the mains of the New York Steam 
o. These compressors delivered into a 6 x 18-ft. 
ylindrical receiver. To cool the compressed air 
for delivery to the caissons two methods were 
“mployed. When at the beginning of the work 
®0 more than four caissons were being su-k at 
“nce, it was found possible to keep the air below 
w° F. by pumping cold water through the re. 

iver. At a later stage of the work when as 


many as ten caissons were under way at once an 
additional cooling device was employed which 
consisted of 54 pipes %-in. in diameter containei 
in an 18-in. x 15-ft. cylinder. The air from the 
compressors was passed through the pipes and 
cold water was kept in constant circulation 
through the cylinder. From the cooling cylinier 
the ‘air passed into the receiver at a temperature 
of about 70° F. 

For the first five or six feet of their descent 
or to water level the excavation inside the ca's- 
sons was done in the open, and then air pressure 
was put on. As the sinking progressed the ec f- 
ferdam of the caisson was added to so as to b> 
always above water level, and was filed wit» 
concrete around the central air shaft. The maxi- 
mum air pressure used was 18 lbs. Generally the 
weight of the concrete in the cofferdam and a 
load of ten or twelve tons of pig iron were suffi- 
cient to sink the caissons. The caisson men 
worked in three shifts of eight hours each, and 
there were nine gangs of six men in each shift. 
Each gang had three men in the working cham- 
ber, one man in the air lock and two outside. Air 
pressure was maintained at 30 lbs. in the receiver 
and was throttled down to the required pressure 
at each caisson. 

All the caissons were provided with 36-in. 
shafts, which in the majority of cases were di- 
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FIG. 3.—SKETCH PLAN OF EQUALIZING GIRDER 
SYSTEM FOR COLUMNS 78, 79 AND 80. 


vided diametrically by two inside angle guides. 
The bucket used was semicircular in plan ani 
worked up and down in one compartment of th> 
shaft while the other compartment contained a 
ladder and served as a man shaft. In other cases 
a cylindrical bucket 18 ins. in diameter was em- 
ployed. 

At first the concrete was mixed on the main 
platform near the caisson in which it was to 
be used. Later on two small platforms were 
built at central points about 10 ft. or 12 ft. above 
the main platform and each of them was equippei 
with a balanced wheelbarrow-elevator running 
to the bottom of the main excavation. The ce- 
ment, sand and broken stone were hoisted to the 
upper platform and mixed by hand. The mix- 
ture was then shoveled into a gravity mixer 
which discharged onto the floor of the main plat- 
form. From the point of discharge the concre‘e 
was taken by wheelbarrows to the caissons. 
Pressure was maintained in the working cham- 
ber until the concrete was set, and then the air 
lock was removed and the cofferdam was filled 
and the capstone placed. The final work was the 
placing of the column pedestals. Figs. 6, 7 and 8 
show details of typical pedestals. 

In conclusion it should be noted that 88 cais- 
sons were sunk in 47 days. The most rapid 
sinking recorded was 2 ft. in one hour and 27 ft. 
in 20 hours. 


COMMITTEE REPORTS AT THE ANNUAL MEETING OF 
THE ROADMASTERS’ ASSOCIATION OF AMERICA. 
We give below abstracts of some of the reports 

presented at the above meeting, which was he'd 

at Los Angeles, Cal., Nov. 13 to 15: 

REVERSING ALTERNATE BOLTS IN RAIL JOINTS. 


The office of the track bolt is to hold the angle bars 
rigidly in place, supporting the rails and maintaining 


tions and requirements will-show that there are excellent 
reasons why the joints should not be held by bolts placed 
with heads all on either outside or inside of the rail 
Where heads are all on one side of the rail; the 
shoulders on bolts in slots in the angle bars throw on one 
angle bar a large proportion of the strain caused by ex 
pansion and contraction of the rails, and the result is 
frequently breaking of the bolts, and the crowding of the 
joint out of line. By reversing half the bolts, the strain 
is equalized between the two angle bars, and there is less 
liability of the breaking of bolts, and joints will be more 
easily maintained in true gage. The staggering of the 
slots for spikes in angle bars makes it impossible to avoid 
placing some of the slots so nearly under the bolt holes 
that when a nut is placed over such a slot, it is impossi- 
ble to drive or pull the spike without removing the bolt 
By alternating or staggering the bolts, it can be done in 
such a manner that the head, instead of the nut, will be 
placed over such slots, and the head will be found not to 


them in surface and line. A study of the varying condi- 


interfere with the driving or pulling of spikes The ad 
vantage gained by this manner of bolting is particularly 
noticeable when spacing joint ties under rail newly taid, 


much time being saved in spiking 

By far the weightier reasons, however, for staggering 
bolts at joints is that it reduces very materially the lia- 
bility of excessive damage in case of derailment. Fre- 
quently only one pair of wheels may be derailed, in which 
case the wheels striking the nuts, will shear every bolt for 
long distances. When the rails remain in line and gage 
but little damage may result, but should they become dis 
placed sufficiently to derail following cars, the most dis 
astrous results are almost certain to ensue. A derailed 
wheel will not shear the heads of bolts, and if the bolts at 
joints are staggered, all the bolts cannot be destroyed 


The writer would recommend the adoption of a resolution 
recommending the alternating or staggering of bolts at 
joints on all rails of sufficient height to allow nuts on 


bolts inside the rail to clear the flange of wheel 
Gurdon W. Merrell 


THE BEST METHODS OF HANDLING BALLAST 


The best method of handling ballast, of whatever kind 
depends very much under what conditions and in what 
localities the work is done and it depends also on the price 
of labor. For handling stone from the quarry to the 
crusher and from the crusher to the railway cars, ele- 
vators or conveyors, or dump cars run by cable or gravity 
are used. Gravel is best loaded in quantities by a steam 
shovel, as also slag cinders, burned clay, or vegetable 
soil. Cost of loading gravel by steam shovel varies from 
about 4 cts. per yd. upward, depending on amount of 
track work to be done, height and length of bank, switch- 
ing facilities, time lost waiting for empties and interrup- 
tions to the work on account of break-downs or moving 
back of steam shovel for a fresh cut, also on account of 
stripping to be done. Flat, dump or hopper-bottom cars 
should be used for ballasting, the fat cars being best un- 
loaded with a plow hauled either by the locomotive, or by 
a special hauling engine made for the purpose which 
winds the cable as it is drawn in. Fiat cars should be 
provided with aprons to prevent the ballast from being 
dumped between the cars and having to be shoveled out 
by hand, causing delays and extra expense of handling. 
The flat cars should also be provided with removabk 
sides; preferably these should be chained or hinged to the 
car to prevent them from being thrown on the ground to 
be damaged and save the time of picking them up. 

Track should be raised to grade stakes and lined to 
center stakes. The best way to ballast track is to have 
the track raised to the full height, the ties shovel tamped 
about 18 ins. under the rails and the ballast loosely filled 
in. This method saves a lot of work, as the movement 
of the trains over the track causes the loose ballast to 
work in under the ties; from 100 to 125 ft. of track per 
day should be raised per man. The track should then be 
lined. After a day or two, the track should be surfaced 
carefully and all ties tamped with tamping picks or bars. 
This work should be followed up by a gang who will line 
out any kinks and trim and dress the gravel to the re- 
quired section. This gang should be provided with 
templets and lines so that the finished ballasting will be 
uniform throughout. The cost of raising track and fin- 
ishing with gravel varies from $450 to $575 per mile, and 
with crushed rock about $900 per mile. 

Walter E. Emery, C. F. Blue, Chas. McEniry. 


USE OF TIE PLUGS IN HARD AND SOFT WOOD TIES. 


Your committee has made several tests under the differ- 
ent conditions with hard and soft wood ties with the dif- 
ferent kinds of track spikes having pointed many spikes in 
different ways to better determine the kind that would less 
bunch or disturb the fiber of the different kinds of wood, 
and the pressure required to withdraw the spikes from 
ties of different kinds of timber in which some had been 
driven in a new place. while others were driven through 
the tie plugs. 

(1) Every spike hole left unplugged fills with water 
after the first rain,-and remains there to soften and rot 
the tie; where a spike is withdrawn for any purpose the 
hole should be plugged and spike redriven in the same 
place, when practical to do so without weakening the tle 
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by putting in a new place and cutting off more of the fiber 
of the tle. 

(2) A spike driven in the tie plug, more particularly in 
soft wood ties, holds with more than double the adhesive 
force with which it held when first driven; the advantage 
of driving the spike into the tie plug results from the fact 
that when a spike is driven into a tle it musf displace and 
earry down with it a sufficient quantity of fiber to allow 
the body of the spike to be partly unsupported, whereas 
when driven into the plug it enters lengthwise of the grain 
of the plug and simply compresses the fiber of the plug 
against the walls of the spike hole. 

(3) Experience has demonstrated thaf the best kind of 
timber from which tie plugs should be made is second 
growth elm, white oak, and ash, in the order in which 
they are mentioned; cedar and pine are totally unfit for 
tie plugs, the timber being too weak and brittle to stand 


“ the impact of the blows necessary to drive them home, so 


that they will break off when only partly driven. This is 
a very serious defect, because while it may plug the hole 
against wafer, if the spike should be driven into it, it 
will go partly down with it, and thus leave the spike un- 
braced either at its neck or at its point. The tie plug, 
therefore, should be of sound, hard, tough timber to se- 
cure the best resul’s. Elm has the preference over oak, 
because when pressure and friction are applied to elm it 
develops a rough surface, whereas where the same forces 
are applied to oak it develops a smooth, slippery surface. 
Oak is also heavier and more costly. Ash is but very 
littie different from oak as far as its qualities are con- 
cerned, T. Hickey, G. M. Brown, T. S. Cafferty, J. W. 
Meredith, H. Ferguson, P. W. McKeon. 
CHEMICAL TREATMENT OF CROSS TIES.* 


The chemical treatment of cross ties, as has been said in 
our conventions before, is the work of a chemist and not 
of a roadmaster, and I will therefore be very brief with 
reference to this matter. The A., T. & S. F. Ry. was the 
first of the western roads to go info this subject. This 
was in 1885, 15 years ago, and I have reports showing that 
some of these ties are still in the track, which is certainly 
a remarkable record, considering that the ties that were 
treated were mountain pine of New Mexico, the average 
life of which without treating is about four years. 

We generally let the ties season about six months, they 
are then run into long cylinders, then the doors are closed 
and the timbers steamed from fwo to three hours to get 
out of the natural sap, which generally takes from two to 
three hours. Then the condensation is drawn off and a 
vacuum pump put on. Then the chlorides of zinc is let 
in, and a pressure applied of about 100 Ibs. per sq. in. 
This pressure is maintained about three hours. The ab- 
sorption is about 2% of chloride of zinc. All the solution 


Fig. 1.—View of a Portion of the Revere Beach 
“Centrifugal” Railway, Showing “Loop.” 


not then taken up by the wood is then pumped back into 
the vats, and the glue and tannin solution is then applied. 
The glue and tannin seal the ends of the ties and keep the 
zine solution in the grain of the wood. We find that 
all the solution is got into the wood lengthwise with the 
grain, and not from the sides. The glue and tannin pre- 
vent the rain and dampness leaching out the chloride of 
zinc. We consider this Wellhouse process much better 
than the burnetizing method, which consists simply of 
chloride’ of zinc. 


During the years 1898 and 1899 very close figures were 
kept as to the cost of treating ties at the Las Vegas plant, 
which was as follows: 


1898. 1899. 
Fuel and supplies .............+. -0033 
Total cost per tie, f. 0. b.....  $0.1378 $0.1470 
Absorption of zine per cu. ft.... 0.518% 0.523% 


You will see from these figures that the average cost of 


the accompanying drawings; the cars ar. 
up an incline to a tower 42 ft. high, and a; 
around on a turntable into position for 
scent. The descending slope is on an ane’ 
with the horizontal, and at its bottom « 

upright loop which has a diameter of 2 
around which the cars go at terrific speed 
leaving the loop the cars continue aroun 
cuitous path for a quarter of a mile. The 
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Side Elevation. 


End Elevation. 


Plan. 
treating for two years above-mentioned was $0.1424 per 
tie, or practically 14% cts. per tie f. o. b. " 

The Santa Fe now have three large plants established 
—one on the Gulf, Colorado & Santa Fe, at Somerville, 
Tex., with a daily capacity of about 6,500 ties; one at Las 
Vegas, N. Mex., with a daily capacity of about 2,500 ties, 
and one at Belemont, Ariz., with a daily capacity of about 
2,100 ties. 

I understand that the Southern Pacific has gone quite 
extensively into this method of preserving ties. I believe 
they started their plant in 1887 and have over 800 miles 
between Houston and El Paso largely laid with treated 
ties, and I understand from a report received from their 
engineer, Mr. J. T. Mahl, that they have had very grati- 
fying resulis since they commenced using them.* 


A “CENTRIPUGAL” RAILWAY FOR PLEASURE 
RESORTS. 
By M. F. Brown.7 


In the issue of Engineering News of Nov. 9, 
1899, there appeared a small sketch and a brief 
description of a “Centrifugal” railway proposed 
to be erected at some amusement resort, to re- 
place in the favor of a pleasure-loving public the 
old-time roller coaster. The accompanying draw- 
ings and photogiaphs show a similar ‘“Centri- 
fugal”’ railway built by the Boston Bridge Works 
during the past summer, which may be of interest 
to engineers and others as a novelty. 

A brief description is as follows: The railway 
was built during June, 1900, at Revere Beach, by 
the Revere Beach Roller Coaster Co., under pat- 
ents granted to Mr. Edwin Prescott, of Arlington, 
Mass. The structure is of wood with the excep- 
tion of the “loop,”” which is made of steel, the lat- 
ter being the design of Mr. J. R. Worcester, M. 
Am. Soc. C. E., Consulting Engineer, Boston, 
Mass. 

The general arrangement is as illustrated in 


*Abstract ofa paper presented by J. M. Meade, Resident 
Engineer, A., T. & 8S. F. Ry., Topeka, Kan. 


*Engineering News, Oct. 25, 1900. 
7Chief Engineer, Boston Bridge Works, Boston, Maas. 
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FIG. 2.—DIAGRAM ELEVATIONS 
AND PLAN OF VERTICAL 
SPIRAL LOOP; REVERE BEACH 
CENTRIFUGAL RAILWAY. 


lasts about two minutes from the time of «nter- 
ing the car and is said to be exciting and wxhi! 
arating, though the writer has never mustered up 
sufficient courage to attempt it and so canno! 
speak authoritatively on that point. 

The cars have small wheels over the track 
wheels for the purpose of fitting inside the inner 
chord angle of the loop and prevent the car from 
falling out should any obstruction, by any puss - 
bility, stop it. The trucks are also swiveled by an 
ingenious arrangement so that the wheels are al- 
ways square to the rails. Safety appliances guar! 
the excursionist from accident should the hvist- 
ing rope break or the car jump the track on any 
of the sharp curves of the coaster proper. 

In view of the doubts expressed in the article 
of Nov. 9, as to the patronage the public would 
grant such a device, the following facts con -ern- 
ing the coaster at Revere Beach may not be oul 
of place: During the time the railway has been 
running, from July 4 to present time, there have 
been sold on an average some 4,000) ticke's per 
day at 5 cts. each, the greatest number on any 
one day being 11,800. These figures we think wil 
prove that what at first appearance may have 
seemed an impracticable scheme has turn) out 
to be a remarkably good investment. 


From the drawings and photographs se"! Us 
by Mr. Brown we have selected those repro! iced 
in Figs. 1, 2 and 3. Fig. 1 shows a genera’ view 
of the loop and a portion of the conn ‘ting 
tracks, the routes of which can be traced ''irly 
well upon close examination. Fig. 2 show. ia 
gram elevations and a plan of the loop p ‘tion 


of the line, and it will be noticed that some = ‘ther 
curious designing was called for in its con ‘ruc 
tion. Fig. 3 shows the general compositi: and 
dimensions of the loop framing. Accordi:g to 
Mr. Brown’s figures, tne difference in heig 
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the top of the tower and the top of the 

is about 13 ft. Assuming that friction and 

: esistance will consume the energy storei 
the car falling 3 ft., we then have a clear 

10 ft. to give it velocity at the top of the 
Using the familiar formula V = y2gh, in 

») h is 10 ft., we have V = V64.4 x 10 = 25.37 

r second, or about 17 miles per hour, as the 
«») at which the car is traveling when it 
the top point of the loop. The “proof of 
udding is the eating,” and the fact that 


ji.) people a day are riding around this loop in 
cap ty seems to disarm criticism. Like Mr. 
B n, however, we fear that we should be 


u e to muster up courage to take the ride, “‘ex- 
» and exhilarating’ as it is reported to be. 
<ince writing the above we have received the 
ing letter, also prompted by our article of 
N ) 1869: 


R In your issue of Nov. 9, 1899, you took the trouble 
to pr licule a centrifugal railway which we built and suc- 
ssfally operated last season. We have another road at 
Cop y Island at the ‘“‘Chutes,’’ where last Saturday and 
Sunday as many as 500 persons were continuously in line 
w « for the opportunity to ride and paying for the 
nent. It will be unfortunate for you to have these 

cals running right under your nose and being ridden 
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similar railway about the same time, apparently 
with no knowledge of what had been done in Eng- 
land. A member of the staff of this journal re- 
members seeing a small-size working model ex- 
hibited by this inventor in Montreal at the Pro- 
vincial Exhibition in the fall of 1860. So far as we 
know, however, the Liverpool structure was the 
only one actually built and operated until the 
recent revival of the invention in the United 
States. 


REPORT OF THE INTERNATIONAL TRAMWAY (STREET 
RAILWAY) CONGRESS AT PARIS. 


The international tramway congress, organized under the 
direction of the International Tramway Union, was held 
at Paris in September, and from the official report of the 
proceedings we abstract the following particulars. The 
first meeting was held Sept. 10, the chair being taken by 
Mr. Perouse, Government Director of Railways, who rep- 
resented the Minister of Public Works His opening ad- 
dress was replied to by Mr. Janssen (of Brussels), Presi- 
dent of the Committee on Organization, and by other 
speakers. 

A report on “Street Railway Fares’’ was presented by 
Mr. Geron, in which special reference was made to the 
present tendency towards low fares, uniform fares, and 
free transfers. His conclusions were as follows: (1) In 
towns, the fares should be low and simple, established in 


to the overhead system, but the conclusfons were allowed 
to stand without change. 

At the second meeting, Mr. Lavalard (of Paris) in the 
chair, a report by Mr. Gunderloch was read by Mr. Ou- 
denijk on ‘“‘The Advantages and Disadvantages of Nurrow 
Gage and Standard Gage Track for Electric Railways, 
Particularly in Regard to the Adoption of Motors and Ma- 


chinery of Sufficient Power.'’ The report advocated the 
standard gage, and presented no disadvantages for that 
gage, except on lines built on an independent right of way, 


where a narrow gage would require less land and earth- 
works. He questioned, however, whether these disad- 
vantages were of importance The conclusions presented 
were as follows: 

The standard gage presents numerous advantages for 
electric traction, and is more generally applicable The 
opinion often expressed that all secondary or local rail 
ways should have a gage of 1 meter, in order to allow of 
the interchange of rolling stock, cannot be sustained, as 
this matter is of less importance than interchange with 
the main lines. The narrow gage should only be adopted 
when there are very strong reasons for its preference 

Mr. de Burlet (of Brussels) agreed with the report as 
far as it related to city and passenger lines, but not in re- 
gard to local lines extending from the towns into the 
country districts, where expense is the prime considera- 
tion. He mentioned the Belgian National Local Railways 
Co., which has about a hundred lines aggregating 1,500 
miles, of which only three lines are built to standard 
gage. If was further pointed out that at the congress of 
1st), the conclusion was arr.ved at that the narrow gage 


conformity with localrequirements; (2) In large cities there y r 
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FIG. 3.—DETAILS OF LOOP CONSTRUCTION; 


on daily by many of your subscribers who have heretofore 
valued your engineering ability. Next season will be even 
more interesting. Yours truly, 
Osborn Congelton, President American Railway Co. 
6 Wall St., New York, Sept. 13, 1900. 


Concerning this communication we may remark 
that a eareful study of our original article will 
show that we specifically stated that there was 
no doubt that a railway of this construction could 
be built which would work. The doubt we did ex- 
press Was as to whether people would patronize 
for amusement a railway which “put their heads 
Where their heels ought to be.” According to the 
statistics submitted above, our knowledge of 
human nature was defective, and we stand cor- 


rected 


We may note again here that the invention Is 


realy an old one revived. In our issue of Dec. 14, 
IS°0 a San Francisco correspondent described one 
of these centrifugal railways which was in oper- 
2p at a pleasure resort near Liverpool, Eng'and, 
‘9, having a loop about 16 ft. in diameter. 

ventor in Montreal, Canada, also devised a 


Plan of Outside Ghord Developed. 


should be an interior zone, as large as possible, in which 
there should be a uniform fare, but not including subur- 
ban lines; (3) A transfer system is desirable, but whether 
this is free or involves a supplementary fare, depends on 
local conditions. No general conclusions can be formu- 
lated, as local conditions have an important bearing on 
each individual case. Several members expressed de- 
cided objection to transfers, on the ground of reduction in 
average receipts per passenger and the difficulty of con- 
trolling the use of transfers. A reduction of rates was 
considered preferable, and in the report as adopted the 
third recommendation noted above was struck out. 

A report on ‘“‘The Result of Introducing Electric Trac- 
tion on Existing Lines,’’ was then presented by Mr. De 
Pirch (of Elberfeld), the conclusion of which was as fol- 
lows: 

Experience has shown that electric traction with over- 
head wires is advisable for replacing traction by animals, 
and even traction by steam locomotives, where small 
trains make long runs at short intervals with heavy traffic, 
as well as for lines with heavy grades; provided, that the 
concession or franchise is of sufficient duration, and that 


unreasonable requirements or high fares do not prevent 
the economical operation of the line. 


Mr. Monmerque (of Paris) agreed with the conclusions, 
but pointed out that the question related to electric trac- 
tion in general, while the author had referred exclusively 


REVERE BEACH CENTRIFUGAL RAILWAY. 


should be adopted for steam tramways, except for short 
lines with important freight traffic connecting with main 
lines. Similar ground was taken by Mr. Haselman (of 
Aix-la-Chapelle) and Mr. Trautweiler (of Strasburg), as 
in Europe a narrow gage is very generally adopfed for 
local or secondary lines. In view of the absence of the 
author, the matter was laid aside, to be considered again 
at the next congress. 

A report on “Central Station Equipment for Electric 
Railways,’ was presented by Mr. Thonet and Mr. d’Hoop 
The conclusions were as follows: (1) In large plants, it is 
necessary to adopt compound condensing engines, directly 
connected to the dynamos; (2) In plants of moderate size, 
there is generally a good opportunity to use storage bat- 
teries as auxiliaries; (3) In small plants, if coal is ex- 
pensive, gas or gasoline engines may be used to ad- 
vantage. A proposed amendment, to the effect that stor- 
age batteries were advantageous in all cases, was opposed 
by Mr. Thonet, who considered that there was not yet 
sufficient experience to warrant recommending them for 
large plants, where the number of cars is sufficient te 
work the plant at its normal capacity and where the bat- 
teries would involve heavy additional capital expenditure. 
An amendment was accepted, however, to the effect thar 
either compound or triple-expansion engines should be 
adopted for large plants. 
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The next report was one by Mr. Van Vioten on the fol- 
lowing subject: “‘What is the Best System of Distribution 
for Large Tramway Systems with Suburban Lines Capa- 
ble of Long Extensions: Continuous, Alternating or Poly- 
phase Currents?" This was read by Mr. Pedriall, Chief 
Engineer of the Brussels Tramways Co., and presented 
the following conclusions: 


(1) When the line does not extend more than 5 or 6 
miles from the power sa ‘cn, and the traffic is not too 


point of view of public utility, and disregarding the high 
cost of operation, the storage-battery system cannot en- 
sure the necessary regularity and elasticity of service for 
heavy traffic, as in times of crowds. It is less reliable 
and more troublesome than the trolley system, and should 
only be used under very exceptional conditions. 

At the fourth meeting, Mr. Leon Janssen in the chair, 
the first report was on “Car Heating on Local Lines, for 
Passenger and Mixed Trains,’’ by Mr. Burlet. This 
stated that little progress has been made since 1894. Mr. 
Monmerque stated that the Paris public regulations re- 
quired the heating of all street cars and omnibuses, for 
which purpose stoves burning briquettes made from coal 
dust are used. It was decided to refer the subject of 
heating the cars of street and local railways for another 
report. Mr. Ziffer then presented a report on ‘‘The Opera- 
tion of Secondary Railways by Independent Companies, 
and by the Main Lines of Which They are Feeders.”’ He 
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FIG. 1.—-SKETCH SHOWING METHOD OF LOADING AND SUPPORTING 125-FT. THROUGH TRUSS 
BRIDGE SPAN ON CARS FOR TRANSPORTATION; HOCKING VALLEY R. R. 


heavy, preference may in general be given to the ordinary 
direct distribution by continuous current, with or without 
storage batteries. 

(2) When the line extends 10 miles from the sfation, the 
use of the alternating current with step-up and step-down 
transformers and storage batteries is of advantage. 

(3) In special cases, storage battery cars may be prefer- 
able for lines not exceeding 10 or 12 miles in length. 

(4) The continuous current series system may be ap- 
plied on lines of greater length, especially when a distant 
water power can thus be utilized, but this has the general 
objection to all series systems, and is not advisable when 
the traffic !s verv zariable. 


(5) Distribution by polyphase currents, with subsfations 
having direct current transformers feeding the trolley 
lines, presents advantages in regard to the use of water 
power, and especially for lines of 12 to 18 miles in length, 
with heavy trains and heavy, but variable traffic. 

(6) Direct distribution by polyphase currents to the 
motors on the cars is only adapted for railways operated 
on an independent right of way, and not for street tram- 
ways. 

The next report was read by Mr. Fischer-Dick (of Ber- 
lin) on “The Falk Cast-Welded Joint for Rails,’’ an ab- 
stract of which we shall publish later. 

At the third meeting, Mr. Levy, Director of the Paris & 
Seine Department Tramways Co., occupied the chair, and 
the first report presented was by Messrs. Johannet and 
Broca on ‘Storage Battery Cars.’’ The report showed 
that this system offers advantages where overhead wires 
are prohibited, or where the traffic is very light, and that 
it Involves less capital in no special construction of the 
track. Possibilities in the way of securing batteries of 
lighter weight with greater capacity were suggested. Ref- 
erence was also made to the flexibility of this system as 
compared with the conduit or surface-contact systems in 
cases of emergency when it is required to operate traffic 
on only one track of a double-track line, or to make de- 
viations in order to avoid blockades. Overhead wires are 
forbidden in Paris, and storage-batfery cars have been in 
operation in that city since 1892. The discussion was 
unfavorable to the storage battery system, and it was 
stated that little success had atfended the various experi- 
ments, while the necessity of providing enormous battery 
capacity to provide for emergencies, and the resistance 
due to snow or greasy rails, would make the cost much 
higher than when an average battery capacity is assumed. 
Mr. Micke stated that in Berlin, where the trolley and bat- 
tery systems are both in use (the latter on abouf 12 miles 
of line), the operation of the latter was entirely stopped 
last winter by heavy snowfalls, and the authorities have 
ordered it to be replaced. This will be done by the exfen- 
sion of the trolley system and the use of the conduit sys- 
tem where overhead wires are not permitted. The bat- 
teries were charged from the trolley lines while the cars 
were running over that section, and were often only partly 
charged when they reached the end of the trolley line. 
If it is absolutely necessary to employ storage-battery 
cars they should be charged at the power station. Mr. 
Kruger said that at Hanover very safisfactory results 
have been obtained with storage-battery cars, which are 
charged while running on long sections operated by the 
trolley system, so that the batteries are fully charged 
when the cars reach the end of the overhead wires. Mr. 
Janssen, replying to the objections made, stated that as 
some lines had been very successful, it is possible that 
unsuccessful lines have not been operated properly. He 
also pointed out that the report recommended it for use 
only where overhead wires are forbidden. The meeting, 
however, adopted a resolution to the effect that from the 


thought that no general conclusion could be presented, as 
the conditions vary in all cases. Mr. Scotter (of London) 
advocated operation by independent companies. A report 
by Mr. Macloskie, on ‘“‘The Adoption of a Uniform Basis 
for Measuring the Power of Dynamos and Motors,’’ was 
read by Mr. d’Hoop, but the matter was laid over for fur- 
ther consideration by the next congress. 

A discussion on ‘“‘Brakes for Tramways Operated by Me- 
chanical Traction,’’ was then opened by Mr. Monmerque, 
who stated that the Paris General Omnibus Co., which 


courtesy of Mr. William Michel, Engineer }) 
tenance of Way, we are able to present a 
description of the methods employed. 

The bridge which was moved consisted of 
through truss pin-connected spans, each 1. 
long and 24 ft. high, and each weighing 42 
The object of moving this bridge, which \, 
cated near Spring St., in Columbus, O., \ 
make room for the construction of a new q 
track bridge, and at the same time to se 
double-track crossing at Mound St., 4.\) 
away, by placing the old Spring St. single- 
bridge alongside the Mound St. single-track } 
already built. The interesting feature of the \ 
consisted, of course, in the methods adop‘e«} 
loading the three 125-ft. spans, and for trans 
ing them to their new location, and these 
shown by the accompanying engravings, Fi: 
and 2. 

The first work was to cut loose the floor |. 
of the three spans and support the detached : 
system on a trestle built underneath. The tru 
were then braced by timbers, as shown by F 
land2. The next step was to jack up the trus 
and their bracing until the bottoms of the fi 
beam hangers cleared the rail about 3 ins. 
method of jacking up the spans is indicate) 
Fig. 1, and the total height which they were ra 
was about 4 ft. After each span was jacked 
three flat cars, with their springs removed 
blocks placed under the truck bo!sters, were ri 
between the trusses. Timbers 16 x 18 ins. in eros: 
section were laid across the car floors at two 
points, where the first vertical end posts of the 
span came, and from these timbers st'rrups we: 
hung and arranged to support the lower chor! 
eye-bars, as shown by Fig. 1. The bleck and ti. 
6 x 8-in. timber struts, also shown in this draw 
ing, were introduced for the purpose of trans; 
ring part of the load from the lower chords to th 
upper chords of the trusses. As soon as the stir- 
rups and struts had been placed the jacks wir 


ani 


HOCKING VALLEY RY. 


operates the tramways, is trying five systems of brakes, 
three of which are operated by driver or motorman, and 
two are automatic. Mr. Von Leber said that in Austria 
the cars usually have two brakes, a chain brake operated 
Electric track brakes were also referred to. This closed 
the technical part of the proceedings. 


TRANSPORTING THREE 125-FT. THROUGH BRIDGE 
SPANS, HOCKING VALLEY RY. 


The transportation of heavy plate girders ani 
single bridge trusses by rail has become so com- 
mon a matter in the United States that only a 
particularly unusual feat of this character at- 
tracts attention. It is quite unusual, however, we 
believe, to pick up bodily a complete bridge span 
and convey it some thousands of feet by rail to a 
new substructure, and to form a new crossing. 
This task has recently been accomplished with 
great success by the Maintenance of Way Depart- 
ment of the Hocking Valley Ry., and through the 


lowered and the weight of the span transferred 
to the cars. The next step was to haul the load 
Span to its new site and lower it into position. 

Fig. 2 is a view from a photograph showing on: 
span on its way to its new location. The (s- 
tance which each span had to be carried, as 4l- 
ready stated, was 4,800 ft., and in this disian™ 
the cars had to pass around four 6° curves 40! 
through two switches with No. 8 frogs. Wien 
the new site was reached the spans were ru! oul 
on a temporary trestle built between the ma»!!- 
ry; raised clear of the cars by jacks, as shown !y 
Fig. 1, and then lowered onto the masonry @ '°° 
the cars were withdrawn. The run between the 
old and new sites for the span occupied abou »! 
mins., and the total time consumed in rais"s 
loading, transporting and lowering each span t 
its new position occupied about three hours. The 
final task was to replace the floor system red 
for traffic. 
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FIG. 2. GENERAL PLAN AND SECTIONAL ELEVATIONS OF CAISSON FOUNDATIONS. 
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FIG. 5. DETAILS OF TYPICAL RECTANGULAR CAISSON. 
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